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1. 
INTRODUCTION 
Despite the drive to develop new markets for New Zealandlts meat 
exports, the United Kingdom still remairis the most important single market 
by far. Over the five year period 1 962/3 to 1966/7, meat provided about 
27 °/o of New Zealandlls total export receipts, while around 60'% of total meat 
earnings came from sales in the United Kingdom. Thus approximately 
one-sixth of New Zealand's total export earnings are derived from the 
United Kingdom meat market, an indication of the importance of this 
market to the New Zealand economy. 
In the last meat production season in wbich bulk purchase existed, 
1953/4, 92°/o of New Zealand's meat exports (in quantity terms) were 
destined for the United Kingdom. This proportion then dropped progres .. 
sively to reach a level of just over 6110 in 1962/3, since when the figure 
has been around 6510. 
New Zealand's interest in the United Kingdom meat market lies 
mainly in the lamb sector which absorbs about 9010 of the total lamb 
exports., In contrast, only around 2010 of the exports of mutton and beef 
and veal from New Zealand is sent to the United Kingdom. 
This study is an attempt to analyse econometrically the fluctuations 
in meat prices in the United Kingdom and quantify the relationships causing 
these fluctuations. The aims are threefold: 
1. To formulate and test a series of models capable of fore-
casting short and long term wholesale meat prices in the 
United Kingdom. 
z. 
3. 
2. 
To estimate the relationships existing in this market between 
wholesale meat prices and the factors determining their levels 
in order to provide information which could be of u8e to policy 
makers in general and those concerned with the formulation of 
meat production and marketing policy in New Zealand. 
To describe econometrically the operation of the United Kingdom 
wholesale meat market and explain the behaviour of the 
operators involved in the price formation process. 
In an endeavour to achieve these aims, a series of models of varying 
complexity and sophistication, explaining annual, quarterly and monthly 
movements in United Kingdom wholesale meat prices, are formulated 
and tested. 
Chapter 1 contains a description of the structure and operation of the 
United Kingdom meat market at its three major levels: fatstock, wholesale 
and retail. Observations are made as to the areas in which this market 
conforms to or deviates from the traditional concept of the perfectly 
competitive market. 
In the second chapter, several econometric studies of meat markets 
are reviewed. These works either form the basis for this present study or 
are relevant to it from the points of view of methodology or comparison of 
results. 
The next chapter takes the form of a description of a series of annual 
price estimating equations, specified more on a trial and error basis than 
on theoretical grounds. 
Chapter 4 is an analysis of quarterly price movements of all major 
classes of meat traded on the United Kingdom wholesale market. The 
3 • 
corresponding wholesale demand equations are also estimated. 
In the following chapter, a series of simple monthly price estimating 
equations a re estimated• Again, the variables included are chosen mainly 
on a systematic trial and error basis. 
The sixth chapter contains a description of the formulation and testing 
of a simultaneous dynamic model explaining monthly fluctuations in the 
whole sale prices of the major meat c lasses. This mode 1 includes both 
retailers w flow demand and wholesalers' stock demand functions and is 
estimated in the price dependent reduced form. 
In the final chapter, the estimates for the various time periods are 
brought together and compared and cone lus ions drawn as to the effective-
ness of the methods used in achieving the stated aims of this study. 
The computation work was carried out on the IBM 1620 Data 
Processing System of the Mobil Computer Laboratory in the Engineering 
School, University of Canterbury. The programmes used were: 
1. Multiple Regress ion Analysis (by Miss Mary J. Mathe son). 
2. Actual and Estimated (values of the dependent variables) 
and von Neumann Ratio Calculation (by Miss Mathe son 
and the author). 
3. Lagging Programme (to insert one and/or two period lagged 
values of specified variables into the data deck) (by the author). 
4. C onve rs ion of Monthly to Quarterly Data (by the author). 
5. Matri~ Inversion (IBM library). 
The reader may find that the approach and treatment varies from 
chapter to chapter. This has occurred mainly because the collection of 
data and analyses took some two years to complete, while the writing of 
the text has been spread, in unavoidably small do ses , over a further two years. 
CHAPTER 1 
THE UNITED KINGDOM MEAT MARKET 
S TR UC TURE AND OPERATION 
4. 
1. 0 INTRODUCTION 
A market may be defined as a trading area in which substantially 
homogeneous conditions of supply and demand are encountered (l). These 
conditions of homogeneous supply and demand imply: 
1. Free mobility of the product within the market area in 
order to equalise prices (allowing for transport costs) 
throughout the area. 
2. Good communication among potential buyers and sellers 
of market information such as available supplies, stocks, 
demand and prices. 
The aim of this chapter is to show how the United Kingdom meat 
(1} References are listed in order of appearance at the end of each 
chapter. 
5. 
market fulfils these conditions by describing its structure and operation. 
This market may be regarded as the mechanism which enables many 
freely competing producers of meat, both British and overseas, to sell 
their products to many freely competing buyers, the British house<01 i ves, at 
prices which equate supply and demand. With one major exception (the 
Fatstock Guarantee Scheme) the United Kingdom meat market is one of 
the few examples of an almost perfectly competitive market remaining in 
a major industrial country and, as such, makes an interesting study. The 
market itself may be divided into three levels: the fatstock market, the 
wholesale meat market (with which this study is mainly concerned) and 
the retail meat market. These will be discussed separately. 
The United Kingdom market handles a wide variety of meats from 
suppliers all over the world, the United Kingdom being the worldis largest 
meat importer. For i.nstance, in 1965 the United Kingdom absorbed the 
following percentages of each class of meat entering into world trade. 
Fresh, Chilled and Frozen: Beef and Veal 22°/o 
Mutton and Lamb 66°/o 
Pork 510 
Edible Offal 4310 
Total 26°/o 
Bacon and Ham 9210 
Source: FAO Trade Yearbook, Vol. 20, 1966 
6 • 
.:-Iowever, the United Kingdom also produces a large proportion 
of its meat requirements. In 1965 the following percentages of the total 
United Kingdom supplies of meats were home produced: 
Beef and Veal 
Mutton and Lamb 
Pork 
Bae on and Ham 
Source: C.'E.'C.· Meat .. A Review 
74 °/o 
41°/o 
97°/o 
3 7°/o 
Since the war ther e has been a steady trend towards a higher 
percentage of home-killed meat on the British market. 
The imported supplies are drawn fr0m a wide range of countries, 
the major suppliers being Argentina (10-20o/o of beef supplies), Australia 
(5 - 10°/o of beef supplies), Denmark (40-50'% of bacon supplies) and 
New Zealand (45 - 50'% of mutton and lamb supplies), 
Meat being a perishable commodity, the market system must 
operate efficiently in order to transform fresh, chilled, frozen and 
7. 
processed carcases from many sources into individual cuts of meat 
for British ovens. Since Decontrol in July 1 954, this has been achieved 
by a free market system involving private meat dealers at all levels buying 
and selling at auction or by private bargaining. Sections 1. 2, 1,4 and 1, 5 
deal with the operation of the market at the three major levels, Section 1, 1 
describes briefly the system operating prior to July 1954. 
1.1 WARTIME AND POST-WAR OPERATION OF THE MARKET 
The United Kingdom Ministry of Food was the sole importer of 
meat for the fourteen years ending 3 July 1954, during which time 
rationing and price control were also imposed. The Ministry purchased 
meat at negotiated prices from the various suppliers. This scheme was a 
wartime measure replacing the free market system which operated pre-war 
and which resumed operation in July 1 954. The only exceptions to this 
were canned meat and poultry which reverted to private trading under 
import licensing in June 1950, and bacon which remained under Ministry 
of Agriculture, Fisheries and Food control until September 1 956, 
1, 2 THE FA TS TOCK MARKET 
1, 2. 0 
Any study concentrating on the wholesale meat market must take 
a careful look at the fatstock market, since a large proportion 
of the supplies at wholesale comes from this market. 
The three main methods of sale of fatstock are: 
(a) Liveweight auction, 
{b) Liveweight sale by private treaty, and 
(c) Deadweight sale. 
1, 2, 1 The Liveweight Auctions 
Over the period 1961 to 1963 approximately 70 °/o of the cattle 
and 65°/o of the sheep certified (for guarantee payments) were 
8. 
sold at auction. There has been a general tendency for the 
proportion of stock sold by auction to fall, especially in the case 
of pigs. Whereas in 1955-56 over l/3rd of all certified pigs were 
sold at auction, by 1962-63 only l/5th were, 
In 1 963 there was a total of 93 9 markets in the United Kingdom, 
and of these 6 77 were in England and Wales, 179 in Scotland, 
and 83 in Northern Ireland. Only 569 markets were approved for 
the certification of fats tock for the guarantee scheme - 45 8 in 
England and Wales, 82 in Scotland and 2 9 in Northern Ireland. 
The concentration of markets is much higher in the South of 
England, this being a reflection of the production pattern. In the 
North of England, Wales and Scotland the tendency has been to produce 
store stock which are taken south for fattening. Another factor is 
that the population is concentrated in the South and therefore most 
of the meat is consumed there. However, over the last few years, 
with improvements to northern farms and general economic 
development of the North, the trend is towards more fats tock being 
produced and marketed there. There has also been a steady 
decline in the total number of livestock markets from over 1, 300 
in 193 9 to 1, 125 in 1955 and 93 9 in 1 963. 
Markets vary both in size and in the type of stock handled. Some 
sell only fatstock, while others also sell store and dairy stock. 
The majority of the markets are very small - 67°/o of the markets 
sell less than 30o/o of the total throughput. Almost 80o/o of the 
markets hold weekly sales, while most of the others have them 
fortnightly. 
Most of the markets are privately owned, being operated by one or 
more auctioneering firms. Some 140 markets, mostly in England 
and including some of the largest, are owned by local authorities. 
1 o. 
Local authority-owned markets charge tolls at the usual rates 
of 1 /6d. per head for fat cattle, 4d. for fat sheep and 6d. for 
fat pigs. On top of this there is an auctioneer lls commission of 
4d. in the £ for cattle and sheep and 4d. to 6d. in the £ for pigs -
these charges may vary. The seller pays all costs of getting stock 
to the market. 
Stock are sold by the normal auction process after being inspected 
by potential buyers and graded by a Government grader for guarantee 
purposes. Cattle are normally weighed and the weight displayed 
for the buyers ir benefit. 
Price information is published by the local press and, in the case 
of large markets, on radio and in weekly farming journals. 
1. 2. 2 Li veweight Private Treaty Sales 
Only 5o/o of certified cattle and sheep and less than l o/o of certified 
pigs are sold by this method, although numbers are increasing. 
Fats tock sold in this way can be taken to a li veweight certification 
centre in order that guarantee payments may be claimed. 
Liveweight private treaty sales may be made on the farm or at 
k t d Sually direct sales by a producer to a retail a mar e an are u 
11. 
butcher, livestock trader or wholesaler, Many animals 
which are not eligible for guarantee, including imported fatstock, 
are sold this way. 
1, 2, 3 Deadweight Sales 
There are two main methods of deadweight sale: 
(a) Ordinary deadweight - sold on the basis of carcase 
weight with no allowance for quality, 
(b) Deadweight a nd grade - sold on carcase weight basis 
with differential prices for different qualities. 
Approximately 20o/o of certified cattle, 30o/o of sheep and 75 o/o of 
pigs are sold by deadweight, Over one thousand slaughterhouses 
and bacon factories are approved deadweight centres for guarantee 
purposes, again mostly in England. 
Ordinary deadweight sales a re normally made by private treaty 
between the farmer a nd a retailer or wholesaler at a slaughterhouse, 
Som e tim es sales are mad e on the farm, the price being on a dressed 
carcase weight basis, Often the buyer pays the price plus 
guarantee payment and collects the guarantee payment himself. 
12. 
Large wholesalers frequently have a field staff who inspect 
animals on the farm and buy on deadweight and grade, often on 
the basis of a published price schedule as in the New Zealand 
system. The Fats tock Marketing Corporation Ltd (F. M. C
0 
), a 
largely producer-owned wholesale firm, functions this way. The 
F. M. C. also operates long term contracts with pig produce rs and 
bacon curers, as do som e other firms. In 1962-63 about 17 % of 
certified pigs were sold under long term contracts. 
1.2.4 TheSellers 
There a r e some 4 50, 000 agr icultural holdings in the United 
Kingdom and over the year most of these will sell stock by one of 
the above methods. Thus there are a large number of sellers on 
the fatstock market a nd it is often said that , as a result, their 
individual bargaining power is relatively weak. This large number 
of sellers a lso means that the services provided by the markets, 
as far as assembly, asse ssment and price determination are concerned, 
must be efficient. 
1.2.5 The Buyers 
Th · b s a t the fats tock market are retail butchers, e maJor uyer 
wholesal e rs, bacon curers, Northern Ireland Pigs Marketing 
Board, a nd livestock dealers and traders. 
13. 
Retail butchers may buy fatstock by private treaty, at auction 
and from dealers. Gen all b t h h er y, u c ers w o purchase from producers 
on a liveweight or deadweight basis do so from a few suppliers 
by regular arrangement. Some operate similarly at the auction 
markets. 
Wholesale butchers and multiple retailers (chain butchers) 
normally buy at auctions, although they do use all regular 
channels. Some multiples may buy through commission agents at 
auctions, through slaughterhouses, or through field officers buying 
on farms in the area close to their retail shops. 
Nearly 40% of all pigs are purchased by bacon curers on a dead-
weight and grade basis, half of these being handled by the 
Northern Ireland Pigs Marketing Board, some through the F. M. C. 
and the rest direct from producers. Curers may also buy pigs 
at auctions, or from dealers or producers on ordinary deadweight 
b a si s. 
Many livestock dealers trade mainly in store stock. Of those 
who handle fatstock, most both buy on commission and buy and sell 
on margin. The major part of dealers 1 trade is taken up by 
f d at markets as agents for wholesalers, purchasing on arms an 
14. 
multiple retailers and small butchers in rural areas. Many 
dealers buy reglilarly for th . t eir cus omers and some have standing 
orders for different types of animals. Their charges are 
usually lO/- to £1 per head for cattle and l/6d. to 2/6d. per head 
for sheep. Most dealers have land available for holding stock 
and can, therefore, provide these services: 
(a) Buy in one area and sell in another; 
(b} Buy stock and hold them to sell later· 
' 
(c) Buy stores and fatten them. 
By providing these services, dealers contribute to the spatial and 
temporal mobility which tends to equalise prices throughout the 
market area, 
1. 2. 6 Slaughtering and Processing 
In 1962 there were some 3, 200 slaughterhouses in the United 
Kingdom, of which 250 were bacon factories. 3, 000 of these were 
in England and Wales. Only 240 of these slaughterhouses were 
publicly owned, however this category included some of the largest 
and handled over one-third of the stock slaughtered. The 
privately owned slaughterhouses may be operated by wholesalers, 
retailers, or groups of wholesale or retail firms. Pig slaughter-
houses are generally owned by bacon curers. 
15. 
In gen e r a l, slaught e rhouses a .t 
re si uated near centres of 
consumption. How e v e r h 
' over t e past few years there has been 
a t e nde ncy for slaughterhouses to be set up i·n producing areas. 
Anim a ls a r e trans ported by road, rail, or on hoof from the market 
or fa rm t o th e sla ughterhous e . In the larger slaughterhouses a 
chain s y ste m is us e d, similar to that in New Zealand freezing 
wo rks. T y pica l killing charg e s are 25/- per head for cattle , 
7/- fo r c a lve s, 5/- for she ep and 8/6d. to 12/- for pigs, 
de pe nding on weight. 
In 1 951 a n Int e rde pa rtm e ntal Committe e appointed by the Minister 
of Foo d r e c o mm e nde d tha t e v e ry animal slaughtered for food 
should b e inspecte d for dis ea s e , both before and after killing. By 
1 95 3, 10°/o of c a rca s e s w e r e still not inspected a t all, and few were 
i nspe cte d b efo r e shughter. Slaughterhouse Regulations ( 1958) lay 
d ow n sta nda rds of construction and practice and the 1 963 Meat 
In s p e ction R egulations plac e responsibility for inspection of meat 
fo r h um a n consumption on local authorities. It was hoped that 
lOO o/o inspe ction would be achi e ved by October 1965. 
Slight di ffe r e nces in the meat inspection system occur in Scotland and 
N orthe rn Ire l a nd. Scotland has a New Zea land style system of meat 
Supe rvl. s e d by veterinarians, which has operated since inspe ction, 
16. 
1 923 . Sinc e 1 962 all m t 
' ea exported from Northern Ireland to 
Great B rita in a nd e lsewhere has had to be inspected both ante-
and pos t - m orte mbyMin. st fA · 1 · 
l ry o gr1cu ture veterinary inspectors. 
1. 3 THE FATS T OCK GUARANTEE SCHEME AND OTHER SUBSIDIES 
1 , 3. 0 
The United Kingdom fa r me r is conside rably insulated from the 
effects of market pric e fluctua tions a nd production h a s been 
stimulated by a c o mprehen s ive s y stem of guarantee s a nd subsidies 
based on the 1 94 7 A g r i cultur e Act a nd modifie d by th e 1957 
Agriculture A ct. Be c a u se o f th e e ffe ct the se sche m e s have on the 
supply of home-kille d m eat , both i n the short a nd long runs, they 
must be outlined h e r e (as a t 1 966-6 7). 
1. 3. 1 P r oducti o n Gra nt s 
Although pr oduct ion g r a nts a r e not part of the F a tstock 
Guarantee Sche m e (F. G. S.) they may affe ct long term supplies. 
They con sist of: 
(a ) H ill C a ttle a nd Hill Sheep Subsidie s 
d d ·n 1940, while the 
The hill shee p s ubs i dy was intro uce i 
1 7. 
hill cattle subsidy started in 1941 in Scotland and was 
extended to the rest of the United Kingdom in 1943. The 
hill cattle scheme provides for subsidy payments to be 
made on breeding cows and heifers kept on eligible hill 
country all year. The payment was raised in 195 9 from 
£10 to £12 and to the present £13 per cow or in-calf 
heifer per annum in 1 965. This does not apply to cows 
kept solely for milking. As from 1964-65, a winter keep 
supplement of £ 5 per eligible animal has been paid 
automatically. 
Hill sheep subsidies are payable on self-maintained 
flocks of ewes or ewe hog gets on hill country. Flocks 
where replacements are bought in are eligible for only 
half the standard rate. Up to 1964, payments varied from 
year to year according to the economi c situation on hill 
country farms the previous year. In years when payments 
were made, the rate varied between 3 /- and 25/- per head. 
Since 1965, the subsidy has been paid on a flat rate basis, 
rising from 18/- per ewe in self-maintained flocks in 
1965 to 19/- in 1966 and 21/- in 1967. A winter keep 
subsidy of 3/6d. per head has been paid since 1965. 
Total annual payments made under these two schemes 
have varied between £2m,and about £ 15m. 
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(b) Beef Cow Subsidy 
In l 966 • a subsidy of £ 1 6. 1 Os. per head was introduced, 
payable on beef cows stocked at less than one to each 2.!. 
2 
acres of grass and furage crops. Estimated total payments 
in 1966-67 were £2. 7m. 
(c) C a lf Subsidy 
The calf subsidy scheme, originated in 1946, allows for 
pa yments to be made on any steer or heifer calf (at a 
higher rate for steers) born in the United Kingdom and 
suita ble for herd replacements, but not including pure 
d a iry br e eds. The subsidy rates have risen from £ 5 per 
h e ad to £10.Ss. for steers and £8.lOs. for heifer calves 
in 1 966. 
Total payments made have increased steadily from £ 3. 25m. 
in 1947-48 to over £25m.in 1 966-67. 
(d) Other Production Grants ----
There are several other forms of production grants which 
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are only indirectly related to meat production, such as 
grants towards the cost of improvements (e.g. erecting 
or improving farm buildings), the provision of sewage 
disposal, building or improving roads and bridges, the 
p:ovision of electric power, building or improving fences, 
and the provision of shelter belts. Usually the grant 
is one-third of the cost of the improvement, 
It is interesting to note that, as far as the possible 
relative effects of production grants and guarantee 
payments on the production of beef are concerned, in 
1955-56, 1958-59, 1959-60, 19 60-61 and since 1963-64, 
total calf and hill cattl e subsidy payments were greater 
than the total gua rante e payments on fat cattle. 
1. 3. 2 The Fat stock Guarantee Schem e (F. G. S.) 
The aims of the F . G.S. when it was set up in 1947 were: 
(a) 
(b) 
a Stable and efficient agricultural industry To promote 
d · fl desi· rable ft proportion of the United pro ucing a 
. i f d d agricultural produce requirements, and 
Kingdom s oo an 
t low prices as possible, To produce these products a as 
. . . adequate return to farmers. 
whilst maintaining an 
2.0. 
The scheme was designed to stimulate the increased production 
of meats in accordance with d d .. eman conditions by giving the 
farmer ] ong term assurances as to price levels and without 
interfering unnecessarily with the price formation process 
of the normal marketing channels. It · 1 is imp emented by making 
deficiency payments to producers to fill any gap between realised 
prices in the markets and the relevant guaranteed prices. The 
operation of the scheme has changed in detail at various times, 
but the following is a broad review of the system. 
From the introduction of the F. G. s. in 1947 until decontrol in 
July 1954,the operation was fairly simple. Guaranteed prices 
for all classes of fatstock were determined at Annual Reviews 
held in March, or at Special Reviews held at any time made 
necessary by changes in economic conditions. These guaranteed 
prices formed the basis of a schedule which varied seasonally 
and according to killing-out percentages (in the case of cattle}. 
The Ministry of Food purchased all home-killed fatstock at these 
scheduled prices and sold at a loss to the Wholesale Meat Supply 
Association, who in turn sold to Retail Buying Committees. 
Thus 
the subsidy was administered in the form of a trading loss 
sustained by the Ministry of Food. 
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After decontrol, producers could sell fatstock in any of the ways 
described in section 1. 2 and this complicated the operation of 
the F. Gos. somewhat. All eligible fatstock (eligibility being 
determined by specified weight ranges and conformation 
characteristics) had to be certified at an approved certification 
centre (normally a market or slaughterhouse) and permanently 
marked to prevent rebuying and reselling to collect the subsidy 
more than once. Since fatstock prices were now determined 
on a free market, subsidies were in the form of deficiency 
payments made when market prices were less than guaranteed 
prices. In this period a twofold guarantee scheme operated, 
providing a guaranteed individual price on each transaction and a 
collective guarantee of a standard price for each class of stock 
to the whole industry. 
The individual guaranteed price varied by weight, grade and ti me 
of the year, based on a schedule as previously. If the market 
price for any one lot should be lower than the corr es ponding 
guaranteed price, then the difference was paid to the producer, 
this being done to protect individuals from the abnormal 
fluctuations which may have occurred in a newly opened free 
market. 
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In addition, a standard price was set for each class of 
stock for the whole year. Should the average market price of 
one class be lower than the corresponding standard price, 
then the difference was paid to sellers of every certified sale in 
that class, regardless of whether or not any one sale was made 
at a price higher than the standard price. The aim was to 
encourage producers to get the best possible market price 
for their stock unless general market prices were lower than 
the individual guaranteed price, when there would be little 
incentive to try to sell stock well. 
Long term assurances were provided from 1 948 by fixing, every 
alternate year, minimum prices for each class of stock to 
apply for the two years beginning 1st April in the second year 
after they were fixed. In effect, this as sured the producer of 
levels of guaranteed prices for four years ahead. 
In March 1956, the scheme was altered to provide a single 
guaranteed price for each class of stock, the individual 
guarantee being considered no longer necessary. A standard 
price for each class was fixed at the Annual Review and the 
t ayments announced every four weeks, were guaran ee p , 
calculated as follows: 
23. 
1. The average ma k t . 
r e price was calculated over a 52 
week period ending two weeks before the start of the 
four week guarantee period taking into account: 
(i) Prices at auction; 
(ii) Prices from private treaty sales; 
(iii) Prices from deadweight sales; 
(iv) Any guarantee payments and quality premiums. 
2. This average price for the class was deducted from 
the standard price to give the guarantee payment. 
As well, a stabilising adjustment was introduced to keep the 
market price plus guarantee payment within previously 
defined limits either side of the standard price. This 
addition to the scheme proved expensive in 1956-57, when a 
sustained fall in cattle prices necessitated an extra £ 11 m. 
in payments to producers. 
The 1957 Agriculture Act provided a new long term 
· the form of maximum allowable reductions assurance in 
in guarantees over various periods: 
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1, The guaranteed price for h eac product could not be 
reduced by more than 4o/o from year to year. 
2. For livestock and livestock products, the guaranteed 
price could not be reduced by more than 9o/o over any 
three consecutive years, starting 195 9. 
3. The aggregate value of all guarantees and production 
grants, a llowing for changes in production costs, could 
not be lowe red by more than 2to/o from year to year. 
At the same time, a new method of calculating guarantee 
payments was introduced. This new system was retained with 
only minor modifications until the 19 64 Review. For cattle 
and sheep, the standard prices fixed at the Annual Review were 
broken down into a seasonal scale of weekly standard prices 
reflecting variations in costs and marketings throughout the 
year, In the case of pigs, the standard price was the same 
throughout the year, varying only if the price of the "standard 
feed ration" should change. The stabilising limits were made 
much narrower. Guarantee payments for any one week were 
calculated as follows: 
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1. The weighted average market price for that week was 
estimated from the actual market realisation over the 
preceding four weeks and the estimated average price for 
the following four weeks. 
2. The amount by which this average price fell below the 
average standard price for the same eight weeks was the 
provisional guarantee payment for that week, and was 
announced at the beginning of the week. 
The final rate was not announced until after the end of the week 
and was the provisional rate adj1isted to keep the average return 
within the stabilising limits. 
Starting in 1959, separate guarantees were calculated for bacon 
pigs and other pigs, since baconer prices were consistently 
lower than those for porkers. 
In 1961, a flexible guarantee arrangement for pigs was 
introduced, aimed at stabilising the number of pig certifications 
at around 1 o. 5 million. The basic guaranteed price could be 
1 d t 1 ·f the forecast level of certifications for the year a tere quar er y l 
was under 1 O. 3m. or over 1 O. 8.m. This mean target level of 
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certifications can be changed from year to year. The guaranteed 
price for pigs is also related to the current feed price, 
The next major alterations to the F. G. S. did not come until 
1964, when stabilising limits we r e abolished and a new system 
of calculating deficiency payments introduced for cattle and sheep 
only, As before, the guaranteed price for the year was broken 
down into a scale of weekly standard prices. The guarantee 
payment for each week was based on the difference between average 
market prices for that week and the standard price for the same 
week, If the deficiency were in the range of 23/- to 27 /- per live 
cwt for cattle, and 4-:;}d. to 6d, per lb e, d. c. w, for sheep, 
the guarantee payment was equal to the deficiency. However, if 
the deficiency exceeded the upper limit or were less than the lower 
limit, the guarantee payment was at a rate less than or greater 
than the deficiency respectively. The system for pigs remained 
unchanged, 
The weekly price schedules fo r cattle and sheep reach their high 
· · A ·1 and the low point in S eptember-October, corresponding point in pr1 
h · d f lowest a nd highest production respectively. to t e per10 s o 
f the systems in operation since free marketing However, none o 
. d · 1954 have truly r eflected supply and demand was reinstate in 
TAB LE 1. 1 
UNITED KINGDOM GUARANTEED ---:.=_.PRICES FOR FA TSTOCK AND SUBSIDY PAYMENTS 
i----~-r-----~--------~--~.~~~""-T-------~-
Year 
194 7 .. 43 
194 3 .. 4 9 
194 9 .. 50 
1950 .. 51 
1951 .. 52 
1952 ... 53 
1953 ... 54 
1954 .. 55 
1955..,56 
1956 .. 57 
1957 .. 53 
195 3 .. 59 
1959 ... 60 
1960 .. 61 
1961 .. 62 
1962 .. 63 
1963 ... 64 
1964 .. 65 
1965 .. 66 
1966 ... 67 
Guaranteed Prices 
Fat Cattle 
s/d per 
cwt. L. w. 
106 .. 8 
115 ... 4 
127w 9 
133 ... 2 
133 .. 2 
138 .. 8 
151 ... o 
156 ... o 
157 ... 0 
157 .. 0 
157 .. 0 
167 ... 0 
167 ... 0 
167-0 
170 .. 0 
174-0 
184-0 
Fat S 
& La 
heep 
mbs 
d. pe r lb , 
e. d. c. w. 
28 
29 
31 3 
341:. 
2 
36 
38 
39 
39 
38 
38 
38 
38 
38 3 
/4 
/4 
Sources: 
--
Subsidy P a yrcent s Unde r F atstock 
Fat Pigs r a t Ca ttle 
ua r a ntees 
F a t Sheep F at P i gs Tot a l 
£m. 
s/d per 
£m. £m . £m . 
score D. w. 
43 ... 2 
54 ... 1 
56 ... 6 
54 ... 3 
51 .. 3 56. 6 
51 ... 4 o. 4 s. 2 46.7 52. 3 
49 ... 7 36. 1 8. 4 3 0. 2 74.7 
51 ... 11 34 .1 11. 7 36. 8 82. 6 
4 4 ... 9 12. 5 11. 7 20. 9 45. 1 
46 ... 9 3.4 25. 3 22 . 2 so. 9 
45 ... 10 12. 3 13. 9 20. 0 46.2 
43 ... 7 46.4 3 0. 7 36. 2 11 3. 3 
46.,.9 30. 5 18. 9 51.7 101. 1 
44 ... 11 40. 8 13. 3 26. 5 80. 6 
46 e l 9. 8 5. 7 32.0 47.5 
44 ... 9 5. 0 5. 3 3 9. 5 4 9. 8 
45 ... 3 21. 2 I 9. 9 I 7. 2 ¢ 3s. 3 I 
Annual Reviews and Determinations of Gua r a ntees 
CEC Meat Review s (3) 
Verdon ... Smith Report 
Warley 1 T. K. 
Tot a l 
Subs idies 
Unde r 
P ric e 
Gua r a ntees 
£m. 
82. 8 
138. 6 
156.4 
200.7 
154.7 
154.7 
151. 2 
225.5 
1 90. 1 
17 8. 9 
146. 1 
121. 7 
113. o I 
The Agricultural Register 
h E t al 
A Record of Ag ricultur a l Policy 
Whet am, • , e • 
-
I 
Ministry o f Production Gra nts 
Food 
!:Hill Ca ttle Ca lf Subsidy Tot a l M eat and Bacon Tota l Direct 
I 
& Shee p 
£m. £m. £m. Subsidies Sub s idies 
£m. 
3.3 3 . 3 73.0 
s.2 3. 6 75. 0 
3. 9 7. 2 66. 5 
2. 7 6 . 2 76. 3 
2. 8 4. 9 91. 5 
2. 0 3. 8 41.3 46 . 9 
2. 1 7.4 52. 7 57. 6 
2. 7 7. 2 so. 3 ... 
3. 7 7. 7 5 s . 1 .. 
3. 8 11. 4 70. 8 .. 
2. 9 12. 9 75. 3 ... 
3. 1 14.3 so. 9 .. 
4.1 16 . 5 95. 1 ... 
5. 3 17. 6 104.5 .. 
s. 8 17. 8 107. 5 .. 
6. 8 17. 7 109. 4 ... 
s. 0 19. 4 104. 1 .. 
ll. 7 20. 4 107. 7 ... 
11. 1 22. 7 103. 8 ... 
ls. 6 I 2s. 2 I 10 9. 3 ¢ ... 
+ 
Estimate 
A pproxima te 
Including Ad mini stra ti ve Costs a nd P ayments 
to the Northern Ireland Government 
£m. 
307.6 
36 6. 2 
375. 7 
383. 8 
341. 9 
226. 2 
214. 1 
... 
... 
... 
... 
M 
"' .. 
... 
.. 
... 
-.. 
... 
2 7. 
Total Co st of + 
Agricultural 
Support 
£m. 
145.0 >:< 
205. 9 
23 9. 2 
284. 1 
241. 4 
256. 9 
262. 9 
342. 6 
309. 6 
293. 9 
264. 3 
236. 6 
234.2 I 
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conditions in the wholesale and fats tock markets, except on those 
occasions when the average market price was higher than the 
corresponding guaranteed price. Thus the Government, as well 
as stimulating meat production with payments of large sums of 
money from the Exchequer, has also, to a certain extent, 
insulated the United Kingdom meat producer from the guidance 
of the ''invisible hand" of market forces. Farmers have not 
necessarily been encouraged to market animals of the types 
and qualities in demand, or at the times which conform to the 
demand pattern throughout the year. 
Details of guaranteed prices and total F. G. S. and other subsidy 
payments are given in Table 1. 1. 
1. 4 THE WHOLESALE MEAT MARKE'J!. 
1. 4. 0 
1 t market consists of over The United Kingdom wholesa e mea 
1 th sales made at slaughterhouses 30 large wholesale markets p us e 
and wholesale depots spread throughout the country. 
The larger 
markets are near the major centres of population, the main 
. . L d (Smithfield), Liverpool, Glasgow, 
markets be1ng ln on on 
Manchester, Bradford, 
Sheffield, Leeds' Birmingham and Halifax. 
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Smithfield market, operated by the Central Markets Department 
of the Corporation of London, is by far the largest market, 
handling about 8% of home-killed meat and over 30% of imported 
meat, a total of about 15% of all United Kingdom carcase meat 
supplies. However, the proportion of meat supplies pas sing through 
Smithfield has fallen considerably below pre-war levels because 
of several factors. One of these is the economic growth of the 
North accompanied by higher levels of meat consumption, and 
another is the increasing number of multiple butchers and 
supermarkets who prefer to buy meat at wholesale outlets close 
to their retail shops throughout the country. Most imported meat 
is still sold in central and southern England at the major wholesale 
markets, whereas home-killed meat tends to be distributed 
from local slaughterhouses thr oughout the country. Table 1, 2 
gives details of Smithfield throughput as a proportion of total 
supplies. 
1. 4. 1 Supplies to Wholesale 
The wholesale market brings supplies from various parts of 
the United Kingdom and all over the world to convenient points 
for distribution to retailers. Meat is brought to the markets 
by conveyors from neighbouring slaughterhouses, or by road 
or rail from more distant s ources. Very little home-killed meat 
3 o. 
TABLE 1. 2 
Percentage of Home-Killed and Im ported 
Meats Passing through S mithfield 
--
CLASS OF MEAT 1938 1 95 7 1 962 
Beef a nd V eal 
United Kin gdo m 6 . 0 6 . 1 5. 5 
Imported 35.0 3 9. 6 4 1. 9 
Total 20.3 1 7. 8 15.2 
Mutton and L a mb 
United Kingdom 1 6 . 1 12, 6 12. 8 
Import e d 31 . 5 22. 9 20 .5 
Total 25. 6 1 9. 0 1 7. 3 
,_____ --
Pork 
Unit ed Kingdom 15,2 11. 9 9. 4 
Import e d 44.7 3 1. 8 65.0 
Total 20.4 13, 0 11. 6 
A ll C a rcase Meat 
United Kingdom 9. 8 8. 6 7. 8 
Im ported 34, 1 32 . 4 32 .0 
T ota l 21. 8 1 7. 2 15. 0 
·-
(3 ) 
Sourc e : Verdon-Smith Report ---
I 
.... 
. 
...... 
·n. 
is frozen, generally only meat of manufacturing quality, or 
occasionally when prices are very low, but no reliable information 
is available co:icerni.ng the amount of United Kingdom produced meat 
which is frozen. On the other hand, almost all of the imported 
meat is chilled or frozen. Fresh meat, is, of course, extremely 
perishable and must be sold as quickly as possible. Chilled beef, 
0 0 
kept at 28 F to 30 Falso has a fairly short life and has to be 
disposed of quickly. 
0 
Frozen beef, stored at 14 F and frozen lamb 
0 0 
and mutton (12 F-15 F) can be kept for up to a year and, therefore, 
marketing arrangements can be much more flexible. 
Meat supplies generally show regular seasonal patterns. United 
Kingdom beef production is highest in the September to January 
period whilst beef imports seem to follow no regular pattern. Peak 
United Kingdom lamb and mutton production occurs in August to 
November and most imports of lamb and mutton arrive over the 
months January to April. United Kingdom pork production is spread 
fairly evenly over the year, but with a pronounced peak in 
December. Bacon supplies, both home-killed and imported, are 
evenly spread. The non-seasonal nature of pigm eat production is, 
of course, due to the short reproductive cycle of swine and the fact 
that pigs are generally fed on concentrates, in contrast to sheep and 
cattle with their longer gestation period and dependence on 
seasonally productive pastures and crops. 
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1. 4. 2. The Sellers 
The sellers on the wholesale market are the wholesalers, importers 
and brokers. Wholesalers form the largest group of sellers, being 
over 53 0 in number in 1 951. The Wholesale Trades Inquiry in 1959 (2 ) 
found that the six largest firms out of a total of 510 handled over 40°/o 
of total receipts and the 52 largest took over 70 °/o . The larger firms 
operate in several of the main markets, may have depots in other 
centres, and generally handle both home-killed and imported meat. 
The l argest wholesale firm is the Fatstock Marketing C orporation 
Ltd (F. M. C.) , originally producer owned, but since 1962 a public 
company. In 1 959/60 the F. M . C. had a turnover of £ 94m. and 
handled 17 °/o of home-killed meat (12°/o of cattle, 14o/o of sheep, 
12°/o of pork pigs and 47°/o of bacon pigs), 33°/o of the poultry trade 
and 12 o/o of New Zealand lamb. Of the smaller wholesalers, some 
sell to other wholesalers and others sell on commission. 
The wholesaler is responsible for transport of stock from the 
fats tock market or farm to the slaughterhouse, the arrangements 
for slaughter, and the transfer from slaughterhouse to the point 
of sale, gen e r ally in insulated or refrigerated vans by road or rail. 
They may hold stocks of home-killed meat in cold stores for up to 
three weeks or stocks of frozen meat indefinitely. Larger whole-
salers can thus balance supplies of fresh or frozen meat to meet 
varying demands, as well as supplying a wide range of types of 
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meat, usually to regular clients. On the other hand, the smaller 
wholesalers tend to specialise in specific lines of fresh m eat. The 
meat is displayed on stalls rented by wholesalers in the markets 
1 
usually at room temperature 1 or at depots and is sold at quoted 
prices, although some bargaining may occur 
1 
prices being 
altered so that the market is just cleared each day. The bulk of the 
trade takes place early each week, there being little business done 
on Thursday and virtually none on Friday, which makes the efficient 
use of facilities difficult to achieve. A recent developm e nt has been 
the cutting and pre-packaging of meat by wholesalers. 
A survey of fresh m~at wholesalers made by the Verdon-Smith 
Committee (
3
) in 1962 estimated that, in that year 1 Smithfield 
wholesalers showed a gross profit margin on turnover of 5. 6%, 
while in the provinces the margin was 8. 810. The normal rat s of 
commission charged are 3± to 4%, and at Smithfield 4% or ld. per 
lb. 
The Imported Meat Trade Association has 88 members who handle 
a lmost all imported meat supplies. Twenty-one of these firms 
a re connected with overseas freezing works or exporters and are 
often subsidiary companies, 18 firms act as independent agents, and 
38 are independent wholesalers taking supplies from numerous sources. 
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Many of these importers also handle home-killed supplies. Some 
30°/o of imported New Zealand lamb is sold by British agents of 
New Zealand firms and the remainder is handled by United Kingdom 
branches of British or United States -owned meat companies with 
plants in New Zealand. Imported meat may thus be sold either 
on margin or on commission and is largely under the control of the 
importing firms. There is, however, a significant quantity of 
11 Free Meat", including own account carcases, sold on commission 
by brokers acting under instructions from the exporter. The main 
function of importers is to sell on commission, i.e. act as brokers, 
but many indulge in trading, buying ex ship or ex store and selling 
ex hooks at the market. In 1962, importers 2 gross profit margins 
averaged 8. 41.o on turnover. 
New Zealand exporting-importing firms plan their monthly 
shipments and these plans are co-ordinated by the New Zealand 
Meat Producers g Board, which also organises shipping. Importers 
of Argentinian beef programme their own supplies, but there 
has been little co-ordination of import plans until recently. 
The third class of sellers, the brokers, sell only on 
commission and the meat they handle is actually owned and 
controlled by the exporter until it is sold. Brokers appear to be 
decreasing in number. 
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1. 4. 3 Distribution and Storage of Imported Meat 
Frozen imported meat, on arrival in port, is transferred under 
temperature control from ship to cold stores or importers 1/ 
wholesalers 1 depots. It can then be put on sale to suit the demand 
pattern and sold either through wholesale meat markets or from 
the depots. Chilled beef must be sold as quickly as possible 
after leaving the ship and is, therefore, usually taken directly 
to the market or other points of sale. Some meat is sold directly 
to retailers ex ship. 
Altogether there are over 100 markets or depots selling imported 
meat, mostly in central and southern England, a few in Scotland 
and Wales and none in Northern Ireland, where the sales of 
imported meat are virtually non-existent. 
Stocks of frozen meat and other foodstuffs can be held in the 43 
Government-owned and 171 public cold stores in the United 
Kingdom with temperatures above 14oF. There appears to be no 
information available concerning the number of privately-owned 
cold stores or the quantities of meat held in them. Stocks held 
in Government and public cold stores have varied from 41, 000 
tons to 167, 000 tons since 1955, with the general level declining 
slowly. 
The greater proportion of imported meat stocks is owned by 
importers and under their control, although there are still 
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significant stocks subject to commission marketing as outlined in 
s e ction l. 4. 2. These stocks are held to meet fluctuations in demand 
and arrivals of imports, as well as providing a working r eserve . 
It is generally considered tha t stocks equivalent to two or three weeks r 
average consumption are sufficie nt. 
1. 4. 4 _:!'he Buyers 
The buyers in the wholesale m eat market are the independent 
retailers, multiple retailers, co -o pera tive retail societies, 
institutions and caterers, supermarkets, and seconda ry wholesalers. 
At various tim e s of the year ther e is a considerable amount of 
wholesale to wholesale trade. Importers may sell meat ex ship or 
ex store to other wholesalers, who th e n s ell to retai l e rs ex hooks 
at the market. 
Independent retailers are the single shop "family butchers", usually 
c a rrying a wide range of meat but with little in 1he way of storage 
facilities. As a r e sult, they buy at the wholesale markets on a 
day - to-day basis according to their needs, often dealing with one 
wholesaler for all their requirements. 
Multiple retailers with chains of shops, the l a rg e r co-operatives 
tend to b uy large quantities infrequently, often a nd supermarkets 
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indulging in speculative buying by watching stock levels and buying 
when prices are low. By buying ex store or ex ship and in bulk, 
they can also save up to z.!.d per lb (the d.ff b tw h. 2 • i erence e een ex s ip 
and Smithfield), 
There has been an increasing tendency for multiples to buy animals 
live from the farm or fatstock markets and control their own 
slaughtering. On the other hand, it appears that the number of 
independent butchers buying live is declining. 
1, 4, 5 Price Formation at Wholesale 
In the very short run (i, e, hour to hour) prices are set by1:he 
wholesaler, the variation from wholesaler to wholesaler usually 
being not more than id. per lb, The smaller butchers buying daily 
often do their dealing over the telephone and buy by brand, grade 
and price, If they think prices are too high, they switch to another 
type or grade of meat, or to another wholesaler or importer, Most 
sellers at various times take their place as market leaders in price 
changes; however, when the large wholesaler makes a price change, 
the rest of the market tends to follow. Over the period of a day, 
prices may change as buyers bargain with wholesalers who try to 
clear the market each day, often resulting in lower prices towards 
the end of the day's trading, Thus, although the sellers set prices 
according to their own motives, sometimes speculative or due to 
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inside knowledge, over any period other than the very short 
run prices are determined through the interaction of demand 
and supply conditions. 
In Scotland there is one market and "bl ' poss1 y more, where 
meat is sold by auction but at most markets prices are set 
by private bargaining as outlined above. Sales from wholesalersi 
or importers 1 depots, ex ship, and ex store are also made by 
private bargain. 
The multiple retailers and supermarkets, who often buy large 
quantities ex ship or ex store, can have a considerable influence 
on price. If they expect supplies to rise and prices to fill, they 
may start buying on a day-to-day basis to cover only their 
immediate needs. Alternatively, if they expect a price rise, 
they will buy large quantities and store the meat in public cold 
stores. Because storage costs are the same for from one day 
to one month, wholesalers and large retailers can speculate 
in this fashion without having to take storage costs into account. 
Wholesalers, in the process of setting their prices, tend to watch 
levels of stocks rafher than rates of disappearance from the market. 
Thl
. s b b the level of stocks is really an indicator, 
may e ecause 
re£lecting supplies and disappearances in the near past. 
Another 
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factor in price setting, especially for lamb and mutton, is the 
expected size of the New Zealand kill and whether it is early or late. 
1. 4. 6 Market Information ---
Information concerning the levels of stocks held in Government 
and public-owned cold stores is collected weekly by the Ministry 
of Agriculture, Fisheries and Food, who also collect monthly 
figures of United Kingdom meat production. Monthly data on 
stocks and United Kingdom production appear in sever al publica tions, 
including the United Kingdom "Monthly Digest of Statistics'', the 
Commonwealth Economic Committee 1s (C. E. C.) "Intellige nce 
Bulletin" and the New Zealand Meat Board's 11 Meat 11 • The C. E. C. 
also publish monthly data on imports of meat into the Unit e d 
Kingdom by source. 
Price information is available from several sources. The C;E. C. 
publish monthly averages of top daily quotations at Smithfie ld, 
divided into such broad classes as "New Zealand Lamb" and 
"Argentine Chilled Sides 11 • The Central Markets Committe e of the 
Corporation of London publishes daily re ports from inform a tion 
collected by visiting 80 or 90 stalls at Smithfield each day a nd 
averaging maximum and minimum quotes from sales actua lly made. 
These quotes are used by the meat trade as indicators of price 
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trends and are al so averaged weekly and published by the 
Australian Meat Board, amongst others. 
Prices from some other large ma k t r e s are also collected 
and published in trade journals or · in newspapers. However, 
most of the price information available comes from London 
Central Markets, Smithfield. S · thf" ld · m1 ie is still the dominating 
market in the United Kingdom but it has become and is becoming 
less important (Table 1. 2) and, on average, prices in other 
markets tend to be slightly higher. 
Representatives of the 88 member firms of the Imported Meat 
Trade Association (I. M. T. A.) meet weekly to declare their 
average prices received for each type and grade of imported meat. 
Although I; M. T;A-.· quotes are supposed to be based on 
actual sales at Smithfield, many importers apparently quote 
prices received all over the United Kingdom. They may also 
adjust their quotes slightly in their own interests. However, 
since the I;M;T.Ao quotes are more representative of market 
conditions throughout the United Kingdom, and are broken down 
into individual grades, they are widely published by Meat 
Producers u Boards and others. 
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1. 5 THE RETAIL MEAT MARKET 
1. 5. 0 
The final link in the chain of meat distribution is the retail 
market, where the housewife purchases her cut taken from the 
carcase, side or quarter which the butcher bought wholesale. The 
1 96 l United Kingdom Census of Distribution estimated that there 
were 44, 425 meat retailers in the United Kingdom, of which 34, 1 99 
were independents (single firms or branches of multiples with less 
than 10 branches), 4, 234 were branches of multiples with 10 or 
more branches, and the remaining 5, 992 were branches of 
Co~operative Retail Societies. In addition, there were an 
estimated 1, 050 supermarkets (in 1962) which also sold meat, 
making a total of something over 45, 000 retail meat outlets. 
The number of butchers t shops and supermarkets is steadily 
increasing. Table 1. 3 gives some idea of the relative importance 
of the various types of butcher shops. 
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TABLE 1. 3 
Turnover in United Kingdom Retail Meat Shops by Type 
IX pe of Sho .E Turnover (£ m) °/o of Total Turnover 
1950 1957 1 961 1950 1957 1 961 
Independents 205 408 478 71,4 74,2 75,4 
Multiples 40 72 88 13, 9 13. 1 13. 9 
Co-operatives 42 70 68 1 4, 6 12. 7 1 o. 7 
TOTAL 288 550 634 1 00. 0 100. 0 100. 0 
Source: Verdon-Smith Report (
3
) 
This table shows that the independent shops have been increasing 
their share of the retail meat market, mainly at the expense of the 
co-operatives. 
1. 5. 1 Types of Retailers 
(a) Independent retailers operate most of the butchers' 
shops and handle over 70o/o of all retail sales of carcase 
meat. They vary from the family butcher, with a stable 
trade and who carries a wide selection of good quality meat, 
to cut-price butchers who buy cheap at wholesale and often 
stock narrow ranges or only meat of poorer quality. A 
number of independent butchers also supply caterers and 
institutions such as hospitals and schools. In 1962, independent 
retailers showed an average gross profit margin of 
23o/o on turnover. 
(b} Multiple retailers are generally taken to be firms with 
ten or more shops. They offer a range of services 
similar to the independents and are concentrated in the 
south of England, mainly in London. In 1962, their 
average gross profit margin was 2210 and they handle 
about 1310 of retail sales. 
(c) Co-operative retail societies are mainly in Scotland 
and northern England. There were, in 1 962, 83 0 such 
societies, handling about 1:3 )0 of a ll carcase meat sales 
and showing a gross profit margin of about 2 610 . The 
co-operative societies operate butchers 1 shops, 
mobile butchers~ shops and general food shops. They 
developed self service methods before other types of 
retailers did and sell considerable quantities of pre-
packaged meat. 
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(d) Supermarkets and self-service stores have been developed 
by all three classes of meat retailers listed above. Between 
mid-1958 and the end of 1962, the number of supermarkets 
grew by over 4001o to about 1000. It has been estimated 
-14. 
that in 1 962 th h dl a1 ey an ed 4 ;o of all carcase meat 
retail sales. At that time, a quarter of the supermarkets 
and self-service stores were db owne y co-operatives and 
another two-thirds by the larger multiples. On top of the 
1000-odd supermarkets existing in 1962, there were also 
some 2, 500 self .. service stores selling carcase meat. 
1. 5. 2 Meat Retailers t Functions 
Retailers purchase meat in the various ways described in 
section 1. 4. 4 and organise the transfer of the meat, usually 
unwrapped, from the market to the retail outlet. Beef is often 
hung, sometimes for up to three weeks, to improve quality, 
provided that it has been properly slaughtered and dressed. 
The retailer buys his meat in the form of whole carcases, sides, 
quarters or wholesale cuts and sells it in small r e tail cuts, 
sausages, bones etc. The services provided by the butcher are 
time-consuming and require a fair degree of skill, this 
accounting for the comparatively high margin charged by 
retailers (20o/o to 25 o/o ). The individual cuts have to be 
priced separately and the trimmings, etc. , m a de into by-
products. The butcher then dis plays his meat, sometimes 
in the open but increasingly under temperature controlled 
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conditions, and most of the sales are lnade by the 
traditional method of personal service which has the 
advantage of enabling the promotion of those classes of 
meat which are readily available at wholesa le, without 
having to alter the retail price. An increasing amount 
of meat is being displayed and sold in pre-cut and 
pre-packaged form, marked with price and weight. 
1. 5. 3 Retail Demand 
The main factors affecting retail demand for meat in the 
short-term appear to be -
(a) Climatical; depending on the season of the year. 
(b) Weather; producing day to day changes. 
Beef tends to be eaten hot, and is therefore favoured in the 
winter or on cold days, whereas lamb and mutton, which 
makes good eating when cold, are r 'egarded as summer 
and warm day meats. Demand for pork declines in hot 
weather. Most retail sales are made on the Friday 
f h k while there is very little trade and Saturday o eac wee , 
on Mondays. 
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There are considerable differences in the demand for meat 
between different regions. It has been found (4 ) that, after allowing 
for different prices and income levels in different regions, per 
ca put consumption of lamb and mutton is highest in London, 
followed by Wales, the Midlands, North-West England, Southern 
England, the North, and lowest in Scotland. Consumption per 
head of beef and veal follow the opposite pattern, being the highest 
in Scotland and Northern England, followed by the South-West, 
London, the Midlands, Wales, North-West and South-East England. 
Pork consumption is higher in the Midlands and the South-West, 
with Wales and London in the middle of the scale and Scotland 
lowest, while demand for non ... carcase meat (including bacon 
and offals} decreases from north to south. Demand for poultry 
meat is strongest in Wales, the North-West of England and 
London and lowest in Scotland and North England. Since price 
and income effects have been allowed for, these differences must 
be due to 11 tastes 11 • 
Several factors have influenced the long .. term demand for meats, 
including rising population and income per caput, the dramatic 
rise in the consumption of poultry as an alternative meat, a 
preference for higher quality meat and different cuts due to social 
changes, and the adoption of new methods of meat processing and 
retailing. 
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1. 5. 4 Retail Pricing 
Examples of the relationships between movements in retail and 
wholesale meat prices are exhibited in Figure 1. 1, 
These graphs of index numbers of monthly averages of 
wholesale and retail beef, lamb and pork prices show two things. 
Firstly, the margins between wholesale and retail prices appear 
to have widened considerably between 1958 and 1962 and, in fact, 
they have probably continued to do so. The results of a survey 
made of meat retailers by the Verdon-Smith Committee (
3
) confirm 
this observation. It appears that the increase in margins can be 
attributed to increases in labour and other costs and rising net 
profits, all expressed as a percentage of turnover. 
The second point is that the fluctuations in retail prices, if of 
com parable frequency to wholesale fluctuations, are of much 
smaller magnitude. This is the result of the averaging and 
levelling policies followed by retail butchers. 
A butcher buying a carcase finds that he has some cuts which 
are in popular demand, but he also has less popular cuts, generally 
due to the lower quality meat and the higher proportion of fat and 
bone found in that part of the animal. He therefore adopts a 
differential pricing system, charging higher prices for popular cuts 
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in order to offset possible losses on the rest of the carcase. 
Demand .for each cut and class of meat may vary from day to day 
and each carcase he buys is different, with parts of it possibly 
of higher or lower quality than the previous carcase. It would be 
virtually impossible for the butcher to price every cut he sells 
so that he earns a certain fixed margin on every carcase that 
goes through his shop. This is one of the reasons why meat 
retailers adopt a fluctuating margin, endeavouring to achieve a 
target profit over the long run rather than from day to day or 
from week to week or, perhaps, even from year to year. They do 
this by levelling prices over a period of time and averaging them 
over the types of meat they handle. Rather than alter prices 
to adjust their sales to conditions in the wholesale market, 
they tend to use sales techniques in order to persuade their 
customers to buy those lines which are plentiful rather than those 
which are scarce. For instance, if lamb is short and beef is 
plentiful .. hence wholesale lamb prices are high and beef prices 
low - the retailer will accept a smaller margin on lamb which 
will be offset by a larger margin on beef, at the same time 
persuading his customers that "the beef is very nice this week". 
Meat retailers claim that they follow this policy for these reasons: 
so. 
(a) Housewives prefer level prices. This would seem to be a 
very doubtful assumption, but the possibility that budget-
conscious housewives actually want to alter their purchases 
to buy particular cuts when they are cheap is answered by -
(b) Retailers would lose more by lowering prices than they 
would gain in higher sales, i.e. they assume that the 
retail price elasticity of demand for meat is greater than 
-1 (inelastic). There is little evidence to support this view. 
(c) Butchers would lose more when prices rise than they would 
gain when prices fall, i.e. the demand for meat is more 
elastic when prices are rising than it is when they ar e 
falling. There appears to be little evidence to support this 
either. 
(d) Perhaps the only supportable reason is that there are 
practical advantages to butchers in following a stable price/ 
fluctuating margin policy, in that it simplifies an otherwise 
complicated task of pricing a large range of cuts. 
It is important to note here that supermarkets, multiples and 
t . t nd to adopt a more flexible pricing system, rather co-opera i ve s e 
· l" ·th wholesale prices and general supply and demand more in ine w1 
conditions. H they h
andle less than 3010 of all carcase meat. ow ever, 
The stable pricing policy adopted by the majority of retailers 
has important implications in the wholesale meat and fatstock 
markets. The fact that the housewife is not encouraged to buy 
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more of a plentiful meat and less of a scarce meat by setting lower 
and higher prices respectively, but rather by persuasion (which 
might not be so effective), means that on the wholesale market 
demand for the scarce meat could be stronger and demand for 
the plentiful meat weaker than would otherwise be the case, thus 
increasing the extent of wholesale price fluctuations. Also, changes 
in demand due to seasonal factors have less effect on retail prices 
than would be expected and these demand shifts are not expressed 
in as large fluctuations in consumption as they should be. Because 
of this, the seasonal variations in demand are not fully transmitted 
through the wholesale market to the producer, who is not therefore 
encouraged to produce to the consumers 1 needs. This effect is 
reinforced in the United Kingdom by the shielding forces of the 
Fatstock Guarantee Scheme. 
Thus, while a study of the retail market can provide a supplier 
such as New Zealand with useful information about long term 
trends and projections, an investigation of the wholesale market 
should provide much more valuable knowledge of short term 
fluctuations. 
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1. 6 SUMMARY: 
This chapter is based on observations by people e ngaged in or 
investigating the meat trade, rather than on the results of 
econometric analyses. By tracing the p a th of meat products from 
the farm or ship to the consumer and describing the processes of 
price formation at the three major market levels, together with 
the relationships between markets, this chapter is intended to 
provide the institutional background to the econometric investigation 
which follows. 
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CHAPTER 2 
ECONOMETRIC ANALYSES OF MEAT PRICES 
2.0 INTRODUCTION 
This chapter is a review of several econometric analyses of 
meat price fluctuations in both the United Kingdom and the United 
States. They are relevant to this study for several reasons: 
(a) Some are ana lys es of the United Kingdom wholesale meat 
market and are therefore useful for direct comparison. 
(b) Others are studies of the United Kingdom retail meat 
market providing interesting comparisons between 
wholesale and retail relationships. 
(c) The models themselves are interesting and provide a 
basis for the work which follows in later chapters. 
2.1 B.P. PHILPOTT (196l)(l) 
B.P. Philpott (1961) used a very simple model to analyse 
5 6. 
fluctuations in the price of New Zealand frozen lamb both annual and 
' 
monthly, on the United Kingdom wholesale market. 
2. I. I Annual Model 
The annual model explained deflated lamb prices in terms of 
United Kingdom supplies of lamb and mutton p e r caput, and 
United Kingdom per caput real income: 
(2. I ) 
where: Y = Seasonal average Smithfie ld price of New 
Zealand prime Down-cross l am b, 29/36 lb, 
deflated by the United Kingdom cost of living 
index, (Index, base 1934-38 = 100); 
= United Kingdom per caput supply of mutton 
and lamb (lb); 
= United Kingdom real inc om e p e r caput (Ind ex , 
base 1934-38 = 100). 
Applying least squares regression to estimate the coefficients, 
+ 
this gave: 
::i:c:.:: 
y = 263. 6 - b. 53 x
1 
+ O. 09 X
2 (0.7) (0.07) 
2 
R = O. 75 
+ Throughout this thesis: 
:::< >:< means significant at the I % level 
)~(' means significant at the 5 % l evel 
x means s ig nific ant at the I 0% level 
R
2 = coefficient of multiple determination. 
(2.l(a )) 
d Of the es tim a ted c o efficie nts are shown Standar errors 
in parentheses. 
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It w as a ssum e d tha t c h a ng e s in th e stocks of l a mb a nd m utton ca rri ed 
o ve r f rom ye a r to y ea r a r e ve ry sm a ll r e l a ti ve to a nnual su pplies and , 
the r efore, c onsumption v irtu a lly e qu a l s supplies in a ny one year . Dat a 
u sed c o ver e d the p e riod 1921- 38 a nd 195 6 - 6 0. 
From e quation 2. 1 (a ) it wa s e stim a t e d t ha t: 
Pric e fl e xibility of lamb w ith r es p ec t t o l amb 
a nd mutton supplie s = 1. 5 
Price fl e xibility of l a mb w ith res p ec t to inc o me = + o. 1 
Pric e e l a stic ity of d e m a nd f or l a mb a nd mu tton 
w ith r e spe c t to l a mb price = 0.7 
In ord e r to e stim a t e t he s e p a r a t e effec t s o n l amb p r i ces of 
import ed a nd hom e - k ill ed l a mb a nd mu tton, su pplies of l amb and 
mutton we r e di vid ed i nto these cat egor i es , g i v i ng : 
:::~:::::: :::::>-:::: 
y = 25 2. 7 - 5. 6 1 x
3 
- 7. 11 x + o. 1 o x
2 
(2. 2 ) 
(1. 6 ) (2.0) 4 (O.l) 
R
2 = 0 70 . 
w h e r e : x3 = Unit e d K ingd o m p e r cap u t su pply of im po r t ed 
l a mb a nd mu tton {lb ); 
= Unit e d Kingd om p e r cap u t su pply o f fresh l amb 
a nd mutton (lb). 
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The coefficients of X 
3 
and X 
4 
we re both highly significant but, 
as in equation 2. 1 (a), the coefficient of income (X ) was not 
2 
significant. This equation showed that the price flexibility of 
frozen lamb with respect to supplies of imported lamb and 
mutton is about -0. 8, equivalent to a price elas ticity of demand 
of around -1. 3. The estimated coefficient of x
4 
indicates that 
a 1 % increase in fresh lamb and mutton supplies per caput causes 
a 0. 7 % fall in lamb price. 
A further step was to modify equation 2 .1 by including supplies of 
poultry-meat as an explanatory variable, g iving: 
y = 2SS.4 1. 1 6 XS + ( 2. 3) 
where: XS = United Kingdom per caput supply of 
poultry (lb). 
The estimated lamb price flexibility w ith respect to poultry is 
- 0. OS. This equation produced a small improvement rn explanation 
of lamb prices over equation 2 .1 (a). 
Unpublished equations suggest that beef and pork supplies have no 
significant effect on lamb prices. 
2. 1. 2 Monthly Model 
The second part of Philpott 1 s study consisted of testin g a monthly 
model explaining w ithin-year price movements; 
5 9 . 
Y = a+ b X + cX 
1 2 
(2. 4) 
where: Y = Average monthly price of New Zealand prim e Down-
c ross lamb, 29/36 lb, a t S mithfie ld (d/lb); 
= Monthly disappearance of imported lamb (' 000 tons); 
= Mid- month stocks of imported lamb (' 000 ton s ); 
Disappea rance = Supplies + changes in stocks. 
Inc om e was nc:X:includ e d in the monthly model a nd, since s to ck 
changes from month to month ca n be quite l a r ge re l a ti ve to 
monthly supplie s, disapp eara nce fr om th e market was used as 
an explanatory variable rather than supplies. Mid- month stocks 
were includ e d also a nd th e mod e l was t es t ed f o r the twe l ve mont hs 
of 1958, giving: 
y = 31.2 - 0.11 x
1 
(. 03 ) 
0.13 x
2 
(.02) 
(2.4( a )) 
This mod el gave a good expl a na tion of p r i ce movements in 1 95 8 
a nd the e stim a t es of monthly price flexibilities derived from th e 
c o effici e nts of x l a nd x2 are : 
Price flexibility of demand for import ed l amb = 0. 11; 
equiva l e nt to a price e l as tic ity of demand = - 9. 09 
Price flexibility of l am b with respec t to l amb s tocks = - O. 1 7; 
equ i val e nt to a price e l as ti c ity of demand for l amb 
stocks = - 5 . 88 
These results d em onstra t ed that th e l evel of s tocks of l amb had a 
' 
0. 
greater proportionate effect on lamb pric es than did the r ate of 
disappearance of imported lamb from the wholesale ma r ket . 
Philpott sugge sted that this model would a lso give a satisfactory 
explanation of monthly lamb price fluc tuat i ons in othe r yea rs, but 
at that time there was no empirical evid ence to suppo rt this. 
Neither the annual nor the monthly equations we r e tested for the 
presence of autocorrelation of the r es idua ls. 
2 .2 W.B. TAYLOR (1960 )(
2
) 
2. 2. 1 
W. B. T aylor (19 6 0) developed a short-term lamb pric e mod e l 
along somewhat different lines from Philpott (196 1). He commenced 
by selecting ten short-term factors like l y t o influence New Zea land 
lamb pr ic es : 
1. New Zea land lamb pitchings a t Smithfield. 
2. United Kingdom mutton and lamb pitching s at 
Smithfield. 
3. Fresh b ee f pitchings at Smithfield. 
4. Pitchings of fro zen and chilled beef. 
5. United K ing dom monthly po r k supplies. 
6 . United K ingd om monthly beef supplies. 
7. United K ingdo m monthly lamb and mutton supplies . 
8 . Average weekly a rrivals of New Zealand lamb (pe r 
.~~~~~~~~~~~~~~~~month). ~~~~~~~~~~~~~~~~~~ 
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9. Stocks of imported lamb held in public and 
government-owned cold stores. 
1 O. Monthly United Kingdom killings of lamb and 
mutton. 
The next step was to calculate the correlations between the 
New Zealand lamb price (d. per lb) and factors 1 to 7, and also 
between pairs of these factors. These correlations were 
calculated separately for the years 1955, 195 6 and 195 7, the 
first six months of 1958, and for the whole period. The 
variability of the correlations from year to year suggested 
that within-season short term factors dominated, rather than 
stable relationships between prices and the factors considered. 
However it was found that prices were highly correlated with: 
T = Average weekly United Kingdom kill of lamb and 
mutton in the month one year and two years 
previous to the month concerned (000 tons); 
A = Average weekly arrival rate per rnonth of 
New Zealand lamb in the United Kingdom (000 tons); 
s_
1 
= Imported lamb held in public cold stores at the 
end of the previous month (000 tons); 
S = Imported lamb stocks in public cold stores during 
the current month (000 tons). 
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These correlations were high for the years 1956 and 1958, but not 
in 1957. New Zealand lamb prices were found to be positively 
co rrela t ed w ith T and negatively correlated with A, s_ 1, and S in 
1956 a nd 1958; in 1957 this p attern was reversed for T and A . 
Taylor suggested that the high positive correlation between Sand 
s_ l for all yea rs showed the existe nce of a yearly storage plan in 
the United Kingdom and that the aberrations of 1 95 7 we re due to 
attempts to build up lamb stocks from t heir low level at the end of 
1956 to a more normal l evel . 
2.2.2 
In formulating his price prediction model, Taylor used only those 
va riabl es for which accurate data were available, rather than 
a tt empt to es tim ate such variables as amounts sold . The models 
tested were of the form: 
where P. = Average price of New Zealand 29/36 lb lamb in 
i 
month i (d. per lb). 
(2. 5 ) 
Various combinations of one, two and three of the four explanatory 
variabl es were tried. The ave r age price over 195 6-58 was 25.5ld 
per lb and the variance was 3 .5 95 . Taylor used the smallness of 
the residual var i a nce of prices estimated from the equations tested 
as an indicator of the accuracy of prediction. This is equivalent to 
th e use of the more common R
2 
statistic, which shows the percentage 
of variance explained . In each case the coefficients of the explana-
tory variables were kept constant for all three years , but the constant 
b3 . 
term, a, differed from year to year. The equations giving the 
best fit for all three years were: 
28.698 
p = 30.b46 
28. 3 91 
28.619 
0.2844 A 
(. 0978) 
o. 0866 s_ 1 
(. 0200) 
Var = 1 0 250 
p 
P = 30.576 + 0.0210 T - 0.2770A- 0,0878 s_ 1 
28,317 
Var=l.243 
p 
(2.5(a)) 
(2. 5 (b)) 
Of the equatio ns containing two expl a na tory va riables, equation 
2.5(a) gave the greatest redu c tion in price variation £or all years, 
the reduction in variance being 65. 2 %. As ca n be seen, the 
addition of T as an indep e nd e nt va riabl e in 2,5 (b ) produ ced 
little improveme nt, a nd t he c o eff i c i ent s of A and s_ 1 were not 
altered significantly. For 1956, 1 957 a nd 1 95 8 sep arat e ly, 
equation 2.5(a ) gave redu c tions in variance of 88 . 0%, 33 . 0% 
and 76.3 % res pective ly. 
For the year 1957, th e e qu a tion g iving the greatest reduc tion in 
va rianc e was: 
p = 29. 296 - 0. 03 2 OS -
(.0320 ) 
o. 045 3 s_ 1 
(. 035 3 ) 
Va r = 1,950 
p 
(2.5 (c )) 
This equatio n , redu c ing var i ance by 56.4 % in 195 7, reinforces 
T aylo r ' s the o ry tha t th e unusual p rice p a ttern and correl a tions 
f ound for tha t y ea r were due to th e ab no rmal dema nd for s tocks 
ar ising fr om the ir low l eve l. 
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It is apparent that the factors Taylor considered and the equa tions 
he tested do not give a satisfactory explanation of lamb prices in 
all years· One of the aims of this present study is to attempt to 
do this. Taylor did not test for the presenc e of autocorrelation 
in the residuals of any equations. 
2.3 J.A.C. BROWN (1959)(3 ) 
2. 3. 1 
Neither Philpott (1961) nor Taylor (1960 ~ in their short-term lamb 
price models, attempted to allow for or remove seasonal effects. 
J.A.C. Brown (1959) used a covariance analysis technique to 
decide whether the seasonal shifts in a demand curve we r e large 
enough to cause bias in the estimates of elasticities of dernand 
for meat and other foods. The method used was to estimate 
price-quantity relationships , in the form of lo ga rithmic r eg r essions, 
from data separated into three components: annual ave r ages, 
monthly averages, and the residuals from these. He then applied 
variance ratio tests to find whether the components could validly 
be pooled. 
The coefficients of seasonality for meat prices were the monthly 
means of deflated prices corrected for linear trend and standardised 
to an annual average of 100. They are listed rn Table 2. 1 for Beef, 
Mutton and Lamb, and Pork ret ai 1 prices. 
t s. 
TABLE 2.1 
C oeff ic ient s of Seasonality of United Kingdom R ,~ tail M a:i.t Prices 
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 
Beef 99 98 99 100 101 103 101 101 100 100 98 98 
Mutton 
and 98 97 9 7 97 101 102 102 104 103 103 98 100 
Lamb 
Pork 101 99 99 97 97 95 97 100 105 104 102 104 
The small seasonal variations in retai 1 meat prices support the 
view (Section 1.5 .4) that meat retailers follow stable pricing 
policies . 
2.3.2 
The retail demand model tested by Brown was of the form: 
log quantity purchased = f (log retail price) (2. b ) 
The use of quantity as the dependent variable was justified by 
the assumption that the retail price is exogenous since it follows 
the wholesale price with some time lag. Brown did, however, 
recognise the possibility that, in the case of a perishable commodity 
like meat, the retail price may be determined on the retail market. 
The use of variables in logarithmic form meant that the estimated 
demand curve was of constant elasticity form. In the cases of all 
carcase meat, beef and veal, and mutton and lamb, both seasonal 
and annual shifts in the demand curve were assumed and allowed 
for, whereas with pork only seasonal shifts were assumed to exist. 
Meat 
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Elasticities were e stim a ted, thl d using mon y a t a , for the p e riod 
July 1954 to June 1958 (1 957 in the case of a ll carcase meat) and 
also using the four or five a nnu a l means to provide ache k . The 
estimates are given in T abl e 2. 2. 
TABLE 2. 2. 
Estimated Retail Demand Elas ticiti es 
Income Elasticity 
of Expenditure in 
1955 ,;, 
Price Elas ti c ity P.E.D. Based on 
of Demand A nnual Dat a 
(P.E. D. ) 
Beef a nd Veal + o. 18 1. 3 2 2. 1 b 
(. 3 0 ) (1. 20) 
Mutton a nd Lamb + 0.48 1.29 + 1. 5 8 
(. 3 0) (8 . 68 ) 
Pork + o. 3 8 2. 3 0 2. b5 
(. 2 9 ) (. 3 2) 
Bac on and Ham + o. 3 2 0. 64 0.41 
(Uncooked) (. 1 0) (. 46 ) 
Carcase M eat + o. 31 1. 1 9 0.84 
(. 2 7) (1.15) 
':' Estimates made by the Nationa l Food Survey Committee f rom 
c ross- sectional data. 
The es timates of price e l as ti c ities were a ll h i ghl y s i g nificant 
and, except in the case of lamb a nd mutton, supported by the 
a nnual estimates. 
2. 3 . 3 
To obtain es tim a t es of cross e l as tic ities , a simultaneous mode l 
of three e quations for the three carcase meats was t es te d for the 
p e riod July 1954 to June 1957. Restraints we r e placed on the cross 
elasticities to ensure that th e symmetry condition of consistent 
demand relationships held, i.e., for two goods A and B: 
CED A/B 
CED B / A = 
Expenditure on A 
Expenditure on B 
Where ~ CED A / B is the cross elasticity of demand for A 
with respect to the price of B, and vice versa for CED B / A. 
The equivalent price flexibilities were derived by inverting 
the matrix of elasticities. The results are shown in Table 
2 . 3 . 
TABLE2.3 
Estimates of Short Term Demand Elasticities and Flexibilities 
Elasticity or Elasticity with respect to Price Flexibility with 
Flexibility of: Price of: respect to Quantity of: 
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Beef Mutton Pork Beef Mutton Pork 
Beef & Veal -1. 4 +0.3 +0.1 - o. 8 - 0. 1 0 
Mutton & Lamb +0.4 -1.7 - o. 2 - o. 2 - o. 6 +O.l 
Pork +0.3 - o. 6 -1. 9 - 0. 1 +0.2 - o. 6 
The perverse signs of the cross elasticities and the cross 
flexibilities between mutton and lamb and pork should be noted 
here as they are supported by later work in the present study. 
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2.4 J.L. SAULT (1965) (4 ) 
2.4.0 
J. L. Sault (1965) tested a quarterly lamb price model, using 
data covering the 1955-64 period, which is interesting mainly 
because it successfully explains the high United Kingdom prices 
for lamb in 1964. 
2.4.1 
An attempt to explain lamb prices in terms of the supplies of 
lamb, beef, pork and poultry, and income gave unsatisfactory 
results. A similar analysis of beef prices indicated that, 
besides beef supplies, there were other significant unexplained 
random factors determining beef prices and it was thought that 
there might be some direct relationship between beef and lamb 
prices. For this reason, beef supplies were replaced by beef 
prices in the lamb price equation. The equation finally tested, 
using multiple regression analysis was: 
where: PL = 
PB = 
SL = 
SC = 
y = 
(2. 7) 
Deflated Smithfield price of English lamb (d per lb); 
Deflated Smithfield price of Scottish beef sides 
(d per lb); 
Supplies of lamb per caput; 
Supplies of pork and poultry per caput; 
Deflated per caput total consumer expenditure. 
The resulting regression equation (with coefficients being 
flexibilities) was: 
69. 
_,_ 
log PL= 1 • 66 - 0.51 log S + 0:·33 log P - 0.20 log S - 0.06 logy 
( • 1 7 ) L (. 1 7 ) B (. 2 1 ) C ( • 3 2) 
2 
R = 0.58 (2. 7(a)) 
2.4.2 
In 1964, beef prices in the United Kingdom rose by approximately 
20 % while per caput supplies of lamb were virtually unchanged. 
The predicted rise in lamb prices from equation 2. 7(a) of 6. 6 % 
was very close to the actual rise of about 6%. 
The estimated pnc e flexibility of demand for lamb of - O. 51 is 
approximately equal to Brown's (1959) estimate of retail price 
flexibility, but much lower than Philpott 1 s (1961) es timated 
wholesale flexibility. The latter fact could be due to Sault's 
use of United Kingdom fresh lamb price rather than New Zealand 
frozen lamb price. It should be noted that Sault's use of beef 
price as an explanatory variable implies the existence of a 
simultaneous system involving a beef price equation. The model 
would appear to be inadequately specified in its single equation 
form. 
2.5 H.F. BREIMYER (1961)(
5
) 
2. 5. 1 
H.F. Breimyer (1961) formulated a simple structural model to 
explain annual fluctuations in retail beef and pork prices in the 
United States of America. He listed the major factors affecting 
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long-run demand as: 
1 • 
National income, which is a measure of the purchasing 
power of consumers and represents an inter-association 
of several factors which can vary over time, thus 
explaining the differences between income elasticities 
derived from time series and cross-sectional data. 
2. Breimyer suggested that price s of agricultural products 
are sensitive to the general price level in the economy 
which should be exp lie itly included as a separate factor, 
rather than the mor2 usual use of it as a deflator of 
prices and incomes. 
3. Trends in the distribution of population are important 
since there exist considerable regional variations in 
the consumption of different meats (as in the United 
Kingdom - Section 1.5.3). 
4. There are technological and institutional factors 
aflff:t ing meat demand, such as the increase in numbers 
of refrigerators and home freezers, increasing numbers 
of supermarkets and large retailers, promotion, and 
government grading. These factors ace ompany 
economic growth and are related to income. 
1 m eat pro:luction suggested by Breimyer The factors affect ing ong-run 
are: 
2.5.2 
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1. Technology. 
2. Differentiation of meat, ma inly in th e form of quality 
differenc es, which has led to a change in the type 
of animal produced. 
3. The introduction of grading and the increase in the 
proportion of the higher grades. 
The structural equations formulated by Breimyer, under the 
assumption that the supply of meat is largely predetermined w ithin 
a year by non-economic forces, and following conventional demand 
theory, were: 
L 
L+ u 
p 
(2. 8) 
( 2 • 9) 
whe re:Qb = Aggregate per caput consumption of beef: 
Q = Aggregate per caput consumption of pork; 
p 
Pb = Retail market price of beef; 
p = Retail market price of pork; p 
y Aggregate per ca put consumer income; = 
L = Price level; 
u = Random disturbances. 
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Assuming that consumption equals supply and is therefore pr e -
determined, as are income and the general pric e level, ther e arc 
two jointly determined variables P and P • From th e structural 
' b p 
demand equations, price equations were de rived: 
P - A + B Q + B Q + B Y + B L + V (2. 8 (a)) 
b b 11 b 12 p 13 14 b 
P = A +B Q +B Q +B Y + B L + V (2. 9 ( a )) 
p p 12 b 22 p 23 24 p 
As both equations were just identified, the structural demand 
parameters could be derived frorn the estimated price para mete rs. 
2 . 5 .3 
The price equations were estimated in loga rithmic form, including 
in some cases a linear trend term, for four pe riods: 1921 -1929, 
1930-1941, 1948-1960, and 1921 - 1960 excluding the war pe riod. 
Equations explaining the prices of legs of lamb were also included. 
In all cases the R
2
s were very high but there were problems w ith 
intercorrelation and relatively high standard errors. As a matter 
of interes t and for comparison, the pric e flexib ilities est ima t ed in 
the who le- period equations were approximately: 
Beef -1. l Beef/Pork = N. S. = 
Pork = -1.0 Pork/Beef = -o. 5 
Lamb = -0. 6 Lamb/Beef, 
Vea l, Pork. = -0. 7 
The low price flexibility of demand for lamb in relation to thos e 
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estimated for pork and beef in the United States of America is 
interesting in comparison with the United Kingdom, where it is 
generally considered that the price flexibility for lamb is higher 
than for the other two carcase meats. This is probably a reflection 
of the fact that, in the United States of America, the consumption 
of lamb is much lower than the consumptions of pork and beef. 
In relation to this present study, the main interest in Breimyer's 
work lies in the excellent price forecasting equations derived from 
a comparatively simple structural demand model. 
2.6 FULLER AND LADD (1961) ( 6 ) 
2. 6. I 
In contrast with Breimyer (1961), Fuller and Ladd (1961) developed 
a complex dynamic model explaining quarterly fluctuations in beef 
and pork prices, margins, and stocks in the United States of 
America. It was, in effect, a complete econometric description 
of the beef and pork market at all levels. 
2.6.2 The Model 
The model consisted of eight estimation equations derived from 
structural equations and estimated by the least squares regress ion 
method on quarterly data. Seasonal shifts and trends were removed from 
the data by regressing eac · h variable on time and seasonal dummy 
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variables: 
bO + b D + b D + b D + b T 
1 It 2 2t 3 3t 4 t (2. I 0) 
where: T = Linear trend variable, 1st quarter I 949 = O; 
t = The current quarter; 
D. 
1 
= Orthogonal seasonal variables w ith the 
fallowing values: 
Quarter DI D2 D3 
I -I 0 1 
2 -I 0 - 1 
3 I -I 0 
4 I I 0 
The data used covered a 43 quarter period from the third qu art er 
of I 949 to the first quarter of I 960. The d eviations from these 
"' es timates, x = X - X, were calculated and used in th e final 
t t t 
regressions. Thus the estimation equations we re fitted under th e 
assumption that the coefficients (slopes) were constant for all 
qua rte rs and the R 
2 
statistics measured the proportions of 
va riation explained by other variables which were not pr eviously 
explained by trend or season. 
The eight equations finally estimated we re: 
1. Two c onsumer demand equations; 
2. Two m eat inventory equations; 
l 
" . 
.. 
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3. Two farm-gate to wholesale margin equations; 
4. Two wholeslae to retail margin equations. 
The structural equations for both meats were of identical form 
and therefore, in the following summary of the model, pork will 
be used as the example. 
2. 6. 3 Consumer Demand 
Firstly, Fuller and Ladd formulated a static demand equation, 
explaining the level of demand which would occur if the explanatory 
variables remained static long enough for all the relationships and 
reactions to work themselves out and for equilibrium to be reached: 
E 
c 
pt 
= b + b P + b
2
C + b
3 
Y 
0 1 pt bt t 
(2 .11) 
where: E 
ct 
c 
t 
p 
t 
y 
t 
= 
= 
= 
= 
Current equilibrium level of per caput 
demand; 
Current per ca put consumption (lb/ quarter) 
Current deflated retail price ($ per lOOlb 
c. w.) 
Current deflated per ca put disposable 
income ($ 100) 
Subscripts p and b = pork and beef 
Deflator = Consumer price index, base 1947-49 (=100). 
2 12 · h adJ·ustment equation stating the relationship Equation • is t e 
between actual demand and equilibrium demand: 
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E c - c =-=-<_( c 
pt pt-1 pt (2. 12) c pt - 1) 
where:C 1 = Per cap·Jt consumptioci in he previous quarter, t-
Equation 2 0 12 states that the actual change in demand from one 
quarter to the next is some f ixed propo r tion of the difference 
between actual demand in the previous quarter and current 
equilibrium demand. 
S ;Jbstituting 2.11 into 2, 12 gives: 
C =""'bo + '-'< bl P + ...._b C + O\ b
3
Y + (1 - o( )C t l (2.13) 
pt pt 2 bt t p -
and solving for price: 
bo 1 
p - - - +- c 
pt bl .:ii.bl pt 
(2.14) 
The estimates of price flexibilities and elasticities at the means 
derived from these equations are given in Table 2.4. 
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TABLE 2 .4 
Estimated United States Quarterly Retail Demand Elasticities 
and Flexibilities 
Price Elasticity of 
Price Flexibility Demand 
Short Run Long Run Short Run Long Run 
Beef -1. 03 -1. 32 -0.97 -0.76 
( . 12) ( . 15) 
Pork -0.90 -1. 02 -1 . 11 -0.98 
(. 11) ( . 13) 
I 
The short run flexibilities were derived from the coefficients of 
consumption whilst the long run flexibilities came from the 
coefficients of both consumption and lagged consumption. It is 
interesting to note that B re imyer 1s ( 1 961) estimated flexibilities 
fall between Fuller 1s and Ladd 1s short and long run estimates for 
both beef and pork. 
Sine e the structural equations we re over- identified, estimates of 
the structural parameters could not be derived from the reduced-
form coefficients. 
2. 6 .4 Wholesale to retail margins. 
Under the assumption that for fresh meat, being highly perishable, 
demand will be identical to supply over the period of a quarter, 
Fuller and Ladd replaced wholesale demand and supply curves with 
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a single function explaining margins in terms 
of retailer's costs 
and wholesale meat prices: 
EM 
Pt
= a
1
w +a p 
t 2 pt (2. 15) 
E 
where: 
Mt = Equilibrium whdesale to retail margin 
in the t'th quarter($ per 100 lb c.w. ~ 
w 
t = Current deflated wage rate in food stores; 
= Current deflated average wholesale price ($ 
per 100 lb c.w.) 
In the United States of America, labour accounts for about two-
thirds of retailer's total costs. Wholesale price was included to 
allow for the possibility that margins were determined on a 
percentage mark-up basis. 
The adjustment equation, 2.16, explains the actual change in 
retail margins in terms of a proportion of the equilibrium 
margin change and changes in the wholesale prices of both meats: 
(2. 16) 
where: Mt = Current deflated wholesale to retail margin; 
($per 100 lb c.w. ); 
and /..l ppt were included in 2.16 because of the observed 
6 Pbt 
tendency of retail prices to lag behind changes in wholesale 
prices and because of the substitutability between the meats. 
Substituting 2.15 into 2
0
16 gives the estimation equation: 
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(2.17) 
and similarly for the beef margin equation. 
In both cases it was found that the coefficient for the change in the 
meatts own wholesale price was negative and that for the change in 
the other meat's price positive, supporting the view that there is a 
lagged response of retail prices to wholesale prices. In the case 
of beef, the coefficient for wages was positive and significant as 
were the coefficients for its own wholesale price and lagged margin. 
In the pork equation, none of these three coefficients was sig nificant. 
This model gave a good explanation of beef margins (R 2= 0. 8) but not 
of pork margins (R 2= 0,5). 
2. 6. 5 Packer to Wholesale Behaviour 
A storage equation and a margin equation for each meat were derived 
from and used to replace the demand and supply equations at this 
marketing level. The margin equations are outlined in the following 
section. 
Stocks of meat are held for two major reasons; firstly to me et day to 
day requirements of the market, and secondly for speculative reasons, 
generally in anticipation of a seasonal price rise. The criterion for 
maximising anticipated profits from stocks is: 
Marginal cost of storage = Expected change in price. 
Fuller and Ladd expressed the optimum, or equilibrium, or desired 
level of stocks as a function of the 
expected rise in prices: 
a 6 p 
pt + 1 
:i::: 
= a (p pt + 1 - p pt) 
where: = Equilibrium level of end of quarter stocks; 
Ppt+l = Expectation formed in period t of wholesale 
price in t + 1. 
However, expected prices are not measurable and must therefore be 
expressed in terms of observable variables. Rather than use a 
(7 ) d" "b d 1 . Nerlove-type istn ute ag price expectations model, where 
expected prices are a function of a weighted average of past prices, 
Fuller and Ladd suggested that meat traders 1 price expectations 
are formed on the basis of expected supplies. Their price 
expectations model took the form of a conventional price dependent 
demand function: 
_,_ 
'•' 
}::: 
where: 6 Qt + 1 
>::: 
= Qt + 1 - Qt 
Farm production of the meat in t(m. lb); 
= Expectation held int of value of Qt+l; 
To explain expected supplies, Fuller and Ladd used a Nerlove-type 
expectatio ns model relating expected change in production to a 
and past changes in production, derived weig ht ed average of current 
the change in expected supply to the from an expression relating 
1 supply and current expected supply: difference between current actua 
8 o. 
(2. 18) 
(2. 1 9) 
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(2. 20) 
From this it can be shown that: 
Qpt = (1 - o<. ) (.6Q ':< 
0 pt (2. 21 ) 
In the pork supply expections equation an additional variable was 
included to allow for seasonal changes in farrowings. This variable 
is omitted in this description for the sake of clarity. 
Since actual stocks may change by only a fraction of the change 
predicted in 2.18, an adjustment equation was included; 
l s (2. 22) ; t 
i 
Equations 2.18, 2.19, 2. 20 and the corresponding equation for b e ef, 
and 2. 22 were reduced to the estimation equation relating the level 
of stocks to past stock levels and current changes in supply; 
?pt= (Z-o( 0- /3 0)Spt-l - (l- 0) (l- /30)Spt-2 
do d1 
- 13 o(l- o<. o) a b, Qbt - fl o(l- °' o) 7 .6 Qpt (2. 23) 
In both cases the coefficients for ~ Qbt' .Q Qpt and St-I were 
Positive and the coefficients for S were negative. t-2 
2. 6. 6 Farm to Wholesale margin 
· in value due to processing and This margin allowed for the inc re as e 
the charges for the services provided by wholesalers. 
The main 
cost element was labour which accounted for approximately 5 01o 
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of the difference between livestock prices and wholesale receipts. 
Breim yer (1961) found that the fluctuations in mar gins were greater 
than could be accounted for by changes in production a nd suggested 
that meat traders aimed to stabilise both prices a nd the volume 
handled. 
The first equation explained the equilibrium level of margins and 
allowed for the possibility that meat packers a nd wholesalers used 
some type of average cost pricing: 
E = a p +a w 
mpt 0 pt 1 t 
(2. 2 4) 
Where: E 
mt 
w 
t 
= 
= 
= 
Equilibrium level of farm to wholesale 
mar gin in t; 
Current deflated wholes a le price ($ per 
100 lb c.w.); 
Current wage rate in meat processing plants. 
The whole sale price included the value of by-products• 
In their mar gin adjustment equation, Fuller and Ladd included 
changes in supplies of both meats since, in many cases, they 
w ere processed in the same plants: 
m - m = b
0 
(Em - m ) + b ~Q + bl~Qbt + b3 6 P t 
pt pt-1 pt pt-1 1 pt p 
where: m 
pt 
(2. 2 5) 
= Deflated current farm to wholesale ma.rgin 
($ per 100 lb I.w. ); 
~ Q ::: 
t Current change in production ::: Q - Q 
t t- 1 
Equations 2. 24 and 2. 25 were reduced to _ 
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+ (1-b )m 
0 pt- I 
(2. 26) 
On estimation, it was found that the coefficients for w tiQ of the 
t' t 
competing meat and ~p were very low relative to their standard 
pt 
errors and those variables were eliminated. An additional variable 
was added for the pork equation to account for seasonal changes in 
production. The coefficients for Ll Q were positive and significant, 
t 
for p negative and not significant, and form positive and barely 
t t-1 
. 2 
significant. In neither case was the R high (0. 56 for beef and 0. 65 
for pork). 
2.6.7 
In conclusion, it can be said that FullerWs and La.dd's series of 
relatively complex dynamic models produced satisfactory explanations 
of retail prices and stock levels, but rather less satisfactory 
explanations of margins. The consumer demand and stock models 
have been used as a basis for an econometric model of the United 
Kingdom wholesale meat market in a later chapter of this thesis. 
2. 7 SUMMARY 
The models outlined in this chapter vary considerably in complexity. 
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One is a dynamic model of the complete marketing process from farm to 
consumer; the othersare basically static in concept. Whilst the simple 
static mode ls satisfactorily explain longer-run (e.g. annual) movements 
in meat prices, it appears that in the short-run the factors influencing 
prices are mostly short term in nature and the relationships are more 
complex. Because of th~ it is difficult to approximate the short term 
by an essentially long term - type simple demand model. 
The wealth of literature on this subject is such that it is impossible 
to review all of it here. Instead, by taking a selection of studies on various 
meat markets, this chapter has attempted to demonstrate the variety of 
approaches possible and provide a basis for the following econometric 
investigation of the United Kingdom wholesale mmt market. 
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CHAPTER 3 
ANALY.3IS OF AN:ffUAL PRICE MOVB1'£ENTS 
J , 0 INTRODUCTION 
According to conventional demand theory , there are several 
major factors determining the price of a commodity in a free 
r.iarket . They are the quantity of that commodity supplied to the 
market, the quantities of competing commodities and income . The 
relationships between quantities supplied and price determine the 
slopes of the price - quantity curves (taking the simplified two 
dimensional case) , while income acts as a demand shifter , i . e . it 
shifts the whole curve bodily rather than affecting its slope . 
3, 1 GRAPHICAL RELATION3HIPS 
Figure 3 . 1 shows the relationship between per caput supplies 
and deflated wholes a le prices of lamb and mutton in the U . I: . over 
the period 1921 to 1960 (excluding the years when rationing and 
price control were in effect) . The distinct inverse relation-
ship between changes in supplies and movements in prices can 
clearly be seen; however it is apparent that there were periods 
when price movements did not coincide with opposite movements in 
supplies , for instance in 1934 , 1935 and 1936 when both supplies 
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and pri c es of lamb a n d mutt on fe l l . Such apparently perverse 
behaviour could be due t o changes in the supplies of competing 
meats , or other unknown fac tors . Little obvious relationshjp is 
exhibited between income and prices or supplies in Fig . 3 . 1 . 
The aim of this chapter is to determine quantitatively the 
relationships between annual average wholesale meat prices and the 
relevant factors determining them . This is attempted for only 
frozen lamb and mutton, and chilled and frozen beef for the reasons 
that New Zealand's interest is confined almost entirely to those 
products (particularly lamb and mutton) and because it was found 
to be impossible to obtain continuous series of suitable price data 
for the other meats covering both the pre - war and post-war periods . 
J. 2 THE :MODEL 
The equations tested are based primarily on the simple annual 
price formation model used by Philpott (1961) 
( 1 ) as reviewed in 
Section 2.1 ., using data covering the period 1921 to 1938 and 1955 
to 1 963 . 
PL = 
where: PL 
QLM = 
y = 
Philpott ' s basic model was of the form: 
ao + a •J 1 '<(,LM + a 2Y 
= Deflated price of N. Z . f rozen prime lamb , 
Per caput supplies of all lamb and mutton; 
Deflated per ca put income . 
( 3 . 1 ) 
29/36 lb; 
Where Philpott used indices of prices and incomes , in this 
study all data are in actual physical and monetary units , e . g . 
prices are in d per lb , income in ~ per cap . per annum and supplies 
in lb . per cap . per annum . In all cases linear relationships are 
assumed . 
The basic equation (3 . 1) is modified by : 
1 • Including, as additional explanatory variables, the 
supplies of competing meats, viz: Beef and veal 
Pork 
Bacon and ha.n 
Poultry-meat 
Various combinations of these variables are tried. 
2 . Splitting the supply of all lamb and mutton into these 
categories: 
Frozen Lamb 
Frozen Mutton 
Fresh lamb and mutton 
J. Including linear trend variables, either one variable 
covering tlte whole period, or two separate variables for the pre-
and pc. st-0e cond ', orld "ar periods. Tllese trend terms are included 
tc account for the nossibility of c~i.c:inr;es in derrand conditions 
other than tLose caused by income. 
J.JO 
3everal assumptions must be validated in order to justify 
the formulation of a demand model for meat such as equation J.:2 
and t~e use of single equation least squares regression. 
a · a ) + a ' + a 4 ~" + a ,., Y ao T ., ·LM ...- 2 B 3 -p A. :J 
where: -n = Per caput supplies of beef and veal; 
< •
9 
I-er caput supplies of pork; 
.v = Per ca~Jut supplies of bacon and haln • 
. A 
(J.2) 
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3. J. 1 
Firstly, it is assumed that price is the only endogenous 
variable appearing in the equation and, therefore, can be made 
dependent. In other words, this assumption states that supplies 
and incomes do not depend in any way on tl~ t · f th · ~e curren price o e 
meat concerned. In the case of income, the relationship is clear . 
~ :eat prices will have some effect on current income levels but , 
this influence will be so small, relative to that of other income-
deter~ining factors, that it can safely be ignored. 
Supplies of an agricultural product such as meat are generally 
determined in the short term by non-econornic influences such as 
weather and the incidence of disease. The number of breeding stoc!< 
will have been affected by prices received for animal products in 
previous seasons and, because of the nature of meat production, it 
is unlikely that current prices will have any affect on the nwr:ber 
of marl;:: et able animals. Hmvever, it is possible that price changes 
in one season may influence producers to alter the nurrber of fat-
stock actually sold for slaughter in that year. In the U. I:., this 
possible influence of current prices on meat production is cushioned 
to a considerable extent by the operation of the Fatstock Guarantee 
Scheme. On the other hand, price changes may be passed en to the 
suppliers of imported meats rapidly enough to alter killing levels 
in the exporting countries in time to affect the level of supplies 
in the U.K. There is evidence to suggest that this happened, for 
instance, in 1964 and 1965 when New :lealand and Australian supplies 
of beef to the U.K. increased markedly in response to exceptionally 
high prices at that ti11m. Thus, although the equations tested 
below are based on the assumption t:i.1at supplies are predeter;nined, 
there must be a considerable amount of doubt concerning the validity 
of this assumption. 
J . J . 2 
One of the asswnptions d 1 · un er ying the use of least squares 
regression as an estimating procedure is that all the error in 
the equation is concentrated in the dependent variable . As far 
as errors of measurement are concerned , they are likely to be 
greater in the measurement of prices than in the estimation of 
supply data . This , then , is another reason for selecting price 
as the dependent variable . 
J.J.J 
It must be assumed that the independent or explanatory 
91 
variables are independent of each other . As explained above, the 
supply conditions for meats are generally predetermined and the 
supply of one meat is unlil'ely to be influenced by the supplies 
of other meats in the same season . This assumption is likely to 
break down in cases where supplies of meats and income are highly 
correlated with time, thus introducing an undesirable degree of 
intercorrelation among the so-called independent variables . This 
is a common source of error in econorr:ic analyses using time series 
data . 
J.J.4 
A third assumption is that there are no errors of observation 
present. This cannot be justified . The nature of the data used , 
in fact of nearly all economic data , is such that there are almost 
certainly errors of measurement present . 
J.J . 5 
The last, but by no means least important , question to be 
asked is whether the use of a single equation method can be 
justified in this case or , alternatively , if a single equation 
technique is employed, what do the estimated parameters mean? In 
effect, this is a restatement of the identification problem as 
formulated by E . J. ~forking ( 1 927) (2) Does the estimation of 
a:n equation such as J.1 or J.2 provide an estimate of the demand 
curve (or rather t•1e inverse of it) , tl e sunply curve, or some 
combination of bot1 ? 
In tl e light of the doubts expressed above concerning tl e 
assumed predetermined nature of the supply of a meat 0ver tle 
period of a year, ci sirmle structural de.nand and supnly model for 
one meat, x, could be derived as follows: 
')e:nand: DXt - a + al 0 
oupply: = b -:- b1 .. Xt 0 
'~arl-et I0en ti ty: .JXt = ·xt 
y 
T 
t 
In price-dependent 
Jemand: 
.3upply: p""'r.Tt = 
r 
\. 
= Price of 
= .uanti ty 
- .uanti ty 
= Tncorne; 
= Trend; 
Current 
form: 
a 
-9. + 
a1 a1 
~xt 
b 1 0 
T 
bl 'Xt bl 
PXt a2 yt a,.... Tt ..) 
PXt + b2 Tt 
tie meat; 
of the meat demanded 
of the rcea t supplied 
year 
a2 ~ Tt - yt -
al a, 
b2 
Tt 
bl 
and addin3: PXt 
1 ~ I 't' - - + 
2 a 1 
1 ) 
b,) ·xt 
coefficient of estimaterl 
by regressing 
T ... e ~xt 
ei t11er er 1 ( ·1 thus be (;:, ' on y nnd Tt could ..., . ,_ ' t o, ,_ .i~ I, 
( J. L, ) 
( J. 5) 
at price PX; 
at 1rice 1 
T ' 
~ 
(J.J(a)) 
( 3. l1 (a) ) 
(J.6) 
}' • .rt 
1 ) 
b I ) • 
1 seen in e;rapl ica.l for.i as i·-i 
':'l 1is c2n, per1 < ... >s, be r ore clear Y 
figure J.2 
e 
o~ 
FIGURE J. 2 
IDENTIFICc"..TION p·'"'o ... , BLEIJ 
A-
I 
I 
s,_ 
D
3 
and Dli are a series of demand curves with slope l 
al 
and shifted by the influences of income and time . .:>imilarly 
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3
1
, s
2
, s
3 
and s
4 
represent shifting supply curves with slope b , 
1 
The estir.iated coefficient of <l 't may be the slope of the line AA 
joining the points of intersection of the shifting demand and 
supply curves, if a single equation method were used . One method 
of testing a model such as this is to apply least s~uares to the 
reduced f'orm. In this case, the p rice dependent reduced for.11 can 
be obtained by substituting 
p :..:: _,r t 
R b _ o'--_-__ o + 
bl a 1 
for .0Xt (= lXt) in J.J, givin[:i: 
y t + _a.,,,,J __ b_-_? T t 
b1 - 81 
while t h e reduced f'orm, q u;:mti ty 
dependent e quation is: 
a bl a1bo a') bl yt 
a,., bl 81 b2 Tt -= 0 + ... + ,) ~~t 
bl al bl - a1 bl - a1 
(J . 7) 
(J . 3 ) 
In this reduced form , the jointly determined variables, P . t 
and "'<.Xt are expressed in terms of the exogenous variables, Yt and 
Tt . Having estimated the reduced form coefficients, the structural 
coefficients can then be derived fron these , provided that the 
structural eouations are just identified . 
l 
The condition for this 
i s that the total number of variables in the model, less the number 
e 
3 
of variables in the equation concerned should be equal to one 
less than the number of equations (including identities) in the 
model. If the former is greater than the latter, the equation 
is overidentified; if less, it is underidentified. Applying 
this criterion to equations 3.3 and 3.4, it can be seen that 
demand equation is underidentified while the supply equation is 
just identified. Thus, while the structural supply parameters 
can be ~er .i vc•d from the reduced form parameters, the structural 
demand parameters cannot. 
If the assumption made earlier, that supplies of meat are 
predetermined, is not valid (which is not unlikely), then there 
is no way of telling what the regression coefficients estimated 
from an equation such as 3.2 really mean and the use of single 
equation methods is not justified. Nevertheless, such equati0ns 
can achieve part of the aim of this study, to provide long-run 
forecasting equations. It should be remembered when viewing the 
results, however, that the so-called price flexibilities derived 
from the estimated regression coefficients may not be estimates 
of the true structural parameters. 
J.4 THE DATA 
3.4.o 
The data used in this chapter are listed in Appendix A in 
the raw form, and cover the period 1921 to 1~38 and 1955 to 1963. 
The years 1939 to 1954 are omitted since, over this period, 
rationing, bulk purchase and price control were in operation. 
'.) 'j 
3. ~ . 1 Supply Data 
Total 1nnual supplies of the various meats are shown in 
thousands of tons. In the equations tested, these supply data 
are divided by mid-year estimates of populatlon and converted to 
pounds weight. The supply figures include domestic production, 
production from home-killed imported fatstock and imported meat 
but do not allow for re-exports of meat, which in any case are 
very small relative to total supplies. Changes in stocks of 
meat held, being the difference between total available supplies 
and supplies actually marketed, are not allowed for either, since 
they too are very small in relation to supplies over a period as 
long as a year. For instance, the largest recorded change in 
stocks of lamb over the period of one year in the post-war peri~ 
occurred in 1960, when the stock change represented only J.8;6 of 
frozen lamb supplies or 2.0% of all lamb and mutton supplies. 
Similarly, exports (normally less than 1% of total supplies) are 
not allowed for. 
Figures for chilled and frozen meat supplies include only 
imported supplies of these meats, the anount of horne-i·illed meat 
which is chilled or frozen being assumed to be negligible in the 
absence of information suggesting otherwise. On the other hand, 
supplies of fresh i;.;eat include both home-killed and imported 
fresh meat. Philpott (1961) (l) included only home-killed fresh 
meat but added imported fresh meat to imported chilled and frozen 
meat to obtain supplies of imported meat. Although the differ-
e 11 the Categ
ories of meat supplies used here would 
nces are sma , ~ 
seem to be rather more logical than those used by Philpott. 
On
ly post-war figures for supplies of chilled beef 
Unfortunately, -
and frozen beef separately were available . 
)t, 
J • L~ • 2 Income Data 
The income data used T are otal Personal Disposable Incomes, 
which equaJ total personal inc 1 · arr.es ess total taxes, remittances 
abroad and national insurance and health contributions. 
is deflated and divided by mid-year population estimates, 
converting it to ~ per caput. 
J.4.J Price ~ata 
Inc one 
The price data are shown in pence per lb and are deflated 
before being used to test the price equations. Rather than 
estimate an average price for each class of meat, the price of 
the most common grade is used as an indicator of price movements 
within each class. 
The price of New Zealand frozen lamb is used as an indicator 
of the price of all frozen lamb. The pre-war prices are those 
for C ·nterbury lamb, 1st, J6 lb/under, while post-war quotes are 
for New .3ealand prime Down-cross lamb, 29/36 lb. All quotes are 
from the Smith.field rr.arket and are on an ex-store bo.sis, the 
prices used being those quoted by the I.X.T.'. 
Frozen mutton prices are represented by I.d.T.A. c1uotes for 
New Zealand ewe mutton, 1st, 49 / 56 lb (ex store). 
Argentine chilled beef prices are on slightly different 
bases post-war and pre-war. 
Pre-war prices are for chilled ox 
hinds, 145/210 lb, whereas post-war prices are I.t~.T.A. quotes 
for first quality chilled hinds (ex store). 
The pre-war frozen beef prices used are those for New 
Zealand frozen ox hinds, 145 / 210 lb, and the post-war quotes 
are for ,ustralian first quality frozen hinds. 
It is considered 
that New Zealand and Australian frozen beef products \vere similar 
· d covered to provide a continuous series of 
enough over the perio 
representative prices. 
All of these annual prices · 1 are simp e averages of monthly 
quotations which , in turn , are generally averages of weekly or 
daily quotations from Smithfield . 3mithfield prices had to be 
used because of the lack of price information from other wholesale e 
markets. Ik.wever, Smithfield was and is still the largest rmrhet 
by far and Smithfield prices are generally considered to be 
representative . 
J . 4.4 The Deflater 
The deflater used to deflate bot~1 prices and income is the 
United hingdom Retail Price Index, base 1934-JS (=I . ooo) as 
published by the United hingdom Central Statistical Office . 
J.4 . 5 Population 
The population data used to reduce supplies and incomes to a 
per caput basis are the mid-year estimates published by the Central 
Statistical Office. 
J.4.6 Trend Variables 
Three different linear trend variables are used in various 
equations . 
The whole period trend variable takes on a value of 1 in 1921 
and increases by 1 each year , reacl'ing a value of 18 in 1938 . The 
Value in 1955 is J5, leaving a eaP for the seventeen years of ration-
ing and price control, increasing to 43 in 1963. 
The pre-war trend variable has a value of 0 in post-war years 
and values of 1 to 18 for the years 1921 to 19J8 . 
Likewise, the post-war trend variable takes on a value of 0 
l.·n tl · d d values of 1 to 9 over the years 195~ to 1.e pre-war peri o an _, 
1963 . 
JS 
J . 5 :HETHOD OF .SSTil\1..i TION 
In all cases the equations were estiL1ated in linear form by 
the ordinary least ~quare3mul tiple regressiun 1r.ethod. The limi tat-
ions of this method in this particular case are discussed in 
.:)ection J.J.5. 
3.6 THE RESULT.:3 
J.6.1 Frozen Lamb 
The estimates of the coefficients obtained from the t sting 
of various equations explaining the price of frozen lamb are shown 
in Table J.1. It must be remembered that the equations were 
estimated in linear form, using actual data and neither index 
numbers nor logarithmic form, and therefore the coefficients listed 
are not flexibilities. The price flexibilities at the weans 
derived from these coefficients are shown in Tlble J . 2 . In this 
table, the flexibility with respect to trend means the percentage 
change in price at the mean due to trend influences. Also listed 
are the coefficients of multiple determination (R
2
)+ for each 
equation and the von Neumann Ratio where calculated . 
+ 1'he significance of the R
2 
statistic was determined by using 
Fisher 1 s general sampling rlistribution of i1. : 
,..,, 
v, - p 
R- L-P-1 
2 p 
1 - R 
F 
conforms to the F distribution for: 
= No . of degrees of freedom for the greater estimate 
of variance 
V2 = N- P- 1 
= No . of degrees of freedom for the smaller estimate 
of variance . 
Where N = No . of observations . 
P =Ni . of independent variables . 
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Al.1·WAL '/,HOLESAL...: L.i--J'B PRIC:U REG.lliSSIOH E~UATIONS 
Per Cati1...1- S•.ipnlius: (lb) 
Deflated Trend ~ Equation Dependent Constar:t Frozen Froz-en Frozen Fresh , .<ill Chilled Fresh .ill Pork Bae or. Poul tr/- Meat Disposable Whole .Pre- Post- R2 Von Variable :,a;nb 1 utton L. & M. :::.o & M. L. & , & Frozen B. & V. B. & V. • & Hau.i Meat not L/M Income p . c . Period War War Neumann B. & V. 
(£) Ratio 
'~* ::~* M 22.884 -0.561 
I 
-0.009 0. 67 I .087) (.009) I 
I ....... ~ ;~* M 22.560 .-0:w,_9 I -0 .040 0.74 (Pre-~-.ur, (.100 ( .026) Deflated -Colt-G~ I '(t M j0.173 -0.092 0.76 ( Pos t-r. 'lr) I 
(.049) 
' 
I .28.3) I 
fuolesale I :i<•' )~ii_'( ** N 210691 -0 • .383 -o.8'7 I +0 .. 000 0.72 Price I (.1181 (.140) (.009) 
I 
I ·~ ~ .. ... lit ~: ~~ of ,. 0 111-0089 
I --0 .4.?1 t +O .006 +0.250 +0 .. 05~ -o •. :.i.;2 +0.020 0.72 ;2.39.3 I (.,141) ( .0611-1 ( .109 I ( .Oli-9) (.14C'/ (.024) ~ew I --~~- I 
-o.201 *':: 
p 20.341. I -o~.::57 I +0.031 o. 71 Zealand I (0083) I (.111) ( .024) 
I _;=~386 ,-c .:;1 ~ I ... {1' .. I ..a., .... Frozen ~··r 20.689 -0.808 +0 .. 007 0.72 1.985 ( 0 1 ?O) ( • 1 89) I ( .143) 
I ( .c181 Lamb 
* ::.:~- I '!· ~~ R at 19.643 -0.3411- -00848 +0.019 -0.003 0.72 
( o 14~ / ( .. 1 V+-, 
I I 
(.038, (.c10) 
.::imi thf~ eJ.d -·"' I) . ...... * u ~l .... 0 77 -o • .+j? -008~1+- -0.036 -0.006 0.72 (.,1111) ( .1~) I 
I (.059) ( .01.3) ( e;- sto1·E:.) * -0:7G6 I J.:, ::~ Iv :1.,038 -0 .341,_ I -t0 .. 061 -0 .013 0.73 
I 
( -1 ?8\ ( .15lr/ I ( .075) (.019) Prime 0 I'-. I I * .... ..... I I 
f.o~ 
•. 
1w 21.041+. -0.402 -0.913 I +0.053 +0.005 O.T!: 29/36 lb. (0119) (.167) I (.050) ( .010) I 
** *'!• I ** x (d per lb) 20.496 1-0.41 e -00763 -0.111 +0.021 o.n 2.026 ( 0125) ( 0152) ( .123) (.024) 
o:· *' *::i DA 24.27; -Oo422 -o.e~e :-0.030 -0.029 -0.004 0.72 ( .168) ( .. 15:;) I' .067) ( .. 091) (.022) 
'!~ :-!¢ 
*~: NA 26. 751 -0.527 -0.077 +0.082 o.69 ( .089) (.050) (.060) 
>:<* 
:::-=* .... ** ..... ~. OA 17 0426 -0.l+17 +o.025 -0 .104 -0 • .378 o. so ( 0087) (.015) (.031) ( .. 113) x x ** ~· x *~' RA 19.907 -0 .303 f-0.,461 -0 .521 -0.003 -0 .116 -0.280 0.81 2. 708 ~ ( .159) ,.?35) (.1:;7) ( .056) ( .051) (.162) 
* * *~'t "' S'. 9.050 -0.326 +O.C43 +0.118 .i.0.07.5 -0.385 +0.048 -0 .108 -0 .106 o.84 2.700 ( 0136) (.069) (.130) ( .048) ( . 369) (.030) ( .043) ( .429) 
' 
TABLE 3.? 100 
EST::J. •• TED AI\iiiU:U. PPlCE :':..;XJBILI':.':::.:· OF FROZEN Liu.IE (at the mec.ns)+ 
:Tice "Pl "11..i..12- t,y :..t' re:.spect tc: 
l~ • (' c I- : 1 . E. 
Trend 1- - . . . Deflated ~ Equation Frczt.n Pro.::. I""' •• Proz>n Fr(;: sh All ChilJ ed. Fresh .J. l Pork Bacon Poul tr;,- l"c:....t Dj sposable 11bole Pre- Post-Lamb 1~utton L. & J. •• ~. & L.o Tl e & 1l. n Frozen B. & V. B. & V. & Ham Meat not Income p.c. Period ,·rar War 
...,,. & v. L. & M • 
M -1:cb -0.1 1 ( _ ... 68) 
(-0.13) 
** }II -1.54 -0.40 (pre-war) 
M -1 • .39 -1.30 (post- ~~r) 
:(a, ** N -Oo7C -Oo94 +0.00 
(-0.6$) ( -c.: 7' (+o.oo) 
*II< ** ,.:! 0 -1.26 +0.04 +0 .. 4.2 +0 .17 -0.30 +0 .23 
( -1 .~6 ( ... 0.04, (0.59) (+0.1€) (-0.52) ( +0.28, 
*'~t 
-0:-16 
p -1.67 +0.35 
*~' ~-* 
+0.08 
Q -0.49 -0.18 -0 .. 93 
(-Oo5S) ( -c .o~ J (-0 .. 96, ( ... 0.10) 
* lit R - >. ,. ~ -0.98 +0.24 -0.03 ) 
·:'* :In' u -0.79 -0.94 -c.24. -0.07 
* *"' v -'J.l:l3 -o.E8 ...0.10 -0.15 
*~ ** 
+0 .06 
If -0.73 -1 005 +0.17 " 
;~* '~"" x -0.76 -o.88 -0.09 ... 0.24 
* . ~ D •• -0.77 -0.94 -0"08 -0 .. 11 -0.05 
>:•>l: 
NA -1.58 -0.87 ... 1.00 
** .. ~:_: !~ >:~ OA -1.25 +0 . 28 -1.26 -4.61 ( -1 025) (+0.40) 
x >: * 
* x 
.x -0.60 -0.03 - 1.41 -3.41 
RA -0.39 -0.25 
(•« .. 
SJ _, .,98 +0 .29 +0.20 +0.24 -0.30 +0 .54 ( -0.97) (+0.27) (+0.28 )(+0.22) ,-0.51) ( +o.68) 
i 
+ Figures in brackets u-e estim~tes ut the post-wa.r mec.ns. 
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As was stated in 3ection J.2, the equations explaining 
annual price movements .in this study are based on the simple price 
models used by Philpott (1961)( 1 ). Equations ~-, N, and P in 
Table 3.1 correspond to the three equations estimated by ~hilpott: 
equations 2.l(a), 2.2 and 2.J. In order to compare the two sets 
of equations, Philpott 1 s estimates of the coefficients must be 
transformeu to allow for the different form of the data used. 
This is done as follows, taking equations N and 2.l(a) as an 
example: 
Equation 
Equation 
p 
bl 
3 
b2 
y 
(3.9) 1: = bo ~- + c R R.C 
2.1 (a) 
p. 1 00 .::) Y. 1 00. R0 (J.10) = ao + al + a2 P
0
.c 11 Y0R.C 
where: P =money price of lamb; 
C = retail price incl_e, , base 1934-JS ( = I 00); 
from 
P - average price of lamb, 193h-JJ; o-
3 - supply of lamb and mutton; 
= Pcpulation; 
Y = Income; 
y = Average income, 1934-JB; 
0 
R =Average population, 193~-JB. 
0 
Poao P0 a 1s 
P
0
a 2 100. 
LY 
p 
J. 10: = - + Y0 .100.R.C c 100 100.R 
i.e. 
bo = Poao 10o 
bl = POa1 
1 00 
b2 = 
R
0
P0 a 2 
Yo 
(3.11) 
l 
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T! .. er0 are diffcr3Yiccs tu 1Je found between t!ie tw "'ets of 
suati(.,ns: 
.Equation 
') - . 
£quati011 P: 
2qu::-.tion ·2.J: 
I' T 
L 
F L 
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Nevertheless, the coefficients of supplies of lamb and mutton 
in each of the pairs of equations are significant, of the right 
sign and of the same order. Philpott 1 s equations have higher 
coefficients of multiple determination, except in the equation 
where supplies of lamb and mutton are disac-gregated. The co-
efficients of supplies of frozen and fresh lamb and mutton are 
different enough to suggest that this is due to the use of the 
categories imported and home-produced in ...c;quation 2.2 rather than 
fresh and frozen. The coefficients of income in the first two 
pairs of equations are very small and can be considered as zero. 
However, the income coefficients in the equations including poultry-
meat supplies are considerably larger, although still not signif-
icant. That this is due to the very high degree of correlation 
between 'x and Y (r = 0.942) is supported by the relatively high 
positive income coefficients in the other lamb price equations 
which include poultry supplies (equations O, X and :31 ). 
It would be expected that, in price dependent equations such 
as those used in this study, the coefficients of income would be 
positive. The grounds for this are that, as real inco:nes rise, 
consumers would be prepared to pay higher prices for a meat product 
or at least demand a higl1er proportion of better ~uality meat, which 
would tend to be higher priced. i.J°.Jt one significant positive (or 
negative, for tli.at matter) coefficient of incou1e is to be found in 
the lamb price equations. Indeed, in many cases, the coefficients 
are of negative sign and very small relative to their standard errors. 
These facts would suggest that frozen lamb demand does not respond 
to rises in income and that the increase in the de1;iand for meat 
resulting from income increases is concentrated on other meats. 
However, the meaning of price flexibility with respect to income is 
not clear. 
I 
j 
I 
l 
: 
"' 
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In equations OA , RA , and SA , pre-war and post - war trend 
var iables are introduc ed , resulting in a noticeable increase in the 
R
2 
compared with the corresponding trend-exc luded equations , ~ , Q 
and o. In equation OA , the coefficients of both trends are negative 
and highly significant, the post-war trend coefficient being much 
larger than that for pre - war trend . These coefficients represent 
t he change in price (d. per lb) that would occur from year to year 
i f all other factors remain constant and they suggest that people 
have been tending to pay less f0r frozen lamb than they had been , 
this trend being accelerated in the post-war period . Of course, 
this could be due to widening retail margins being superi::;iposed on a 
stable retail demand . The coefficient of whole-period trend in 
equation NA is positive but not significant and the inclusion of this 
variable has made little difference to the R2 compared with M. 
Because of the high correlations between incomes and trends , it is 
difficult to distinguish between the income effects on price and the 
pure trend effects, due possibly to changes in ' taste ' . 
llowever , it can be concluded from the above observations , that 
frozen lamb has been regarded a s a relatively low quality meat and 
that retailers , and perhaps consumers , have b e en prepared to pay 
lower prices for this product in spite of rising incomes , all other 
things being equal . 
On a priori grounds, it would be expected that , in a price 
formation equation , the coefficients of the supplies of the meat 
concerned and of competing· meats , would be negative . This is borne 
out by the results for lamb . The coefficients of supplies of the 
various classes of lamb and mutton are all negative and , almost 
without exception , highly significant . In addition , the estimates 
of price flexibilities with respe c t to lamb and mutton supplies 
derived from the many equations tested are remarkably consistent . 
I l 
l 
I 
I 
I 
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I n the case of l@nb pri c es , the degree of explanation is 
improved by splitting supplies of lamb and mutton into frozen and 
fresh , but it is not improved any more by further disaggregation 
into frozen lamb , frozen mutton, and fresh lamb and mutton , as can 
be seen by comparing equations M, N and -cl . Equation 0, which 
gives the best fit of the trend-excluded equations , provides an 
estimated price flexibility of frozen lamb with respect to supplies 
of all lamb and mutton of - 1 .26; the equivalent estimate from 
equation 3A (including trends) is - 0 . 98 . Equation M (pre-war) 
gives a flexibility of - 1 . J4; the post-war version of 11 does not 
contain a significant coefficient of supplies of lamb and mutton , 
but it would appear that the post-war flexibility ls of similar 
order, or (from the whole period equation) somewhat higher 
numerically. 
The equations with supplies of lamb and mutton disaggregate d 
show that the variable having the largest proportionate effect on 
the price of frozen l@~1b is the supply of fresh lamb and mutton, 
with a flexibility of about - 0 . 95 (without trends) and - 0.60 
(with trends) , while the flexibility with respect to frozen lamb 
and mutton is around 0.70 . Splitting frozen la.11b and mutton 
supplies further gives a direct price flexibility for frozen lamb 
of - o . 49 but the coefficient for frozen mutton supplies is not 
significant . 
It would be expected that th.e supplies of meats other than 
1 amb ancl rnut ton 'rnuld have significant effects on lamb prices 
since they are 3old on the same market , presumably in competition 
with each other and with lamb and mutton . Equations based on K 
and including the supplies of one at a time of the major competing 
meats , beef and veal , pork , bacon and poultry meat, as \vell as 
these aggregated , were tested and the results are shown in Table J . 1 
1 u( 
as equations R, U, V, ~ and x. In none of these equations is the 
coefficient of the supply of the "competing' meat significant, or 
even nearly significant. However, when all the meats are included 
in one equation (o) two significant coefficients. besides that for 
lamb and mutton, are thrown up. The coefficient of poultry meat 
is negative and significant, equivalent to a price flexibility of 
frozen lamb with respect to poultry of - O.JO, ind~cating that 
poultry-meat is an important con.peti tor of lamb. The other 
significant coefficient, that for pork, is positive ;:na gives a 
flexibility of +0.42. This would suggest that pork is 
complementary to, rather than a competitor of, lamb. This view 
is supported by the results of a study made of United hingdom 
retail meat demand by Philpott and Iiatheson who 
estimated a retail cross elasticity of demand for lamb and mutton 
with respect to D rk with a perverse sign, as also did J.A.C. 
Brown (1959J (se~ S,ction 2.3) in spite of the commonly stated 
belief that beef supplies have a large effect on lamb prices, the 
coefficient of beef is positive, not significant, and very small. 
Neither is the coefficient of bacon supplies significant, which 
would see~ reasonable since it is hard to visualise bacon as a 
substitute for carcase meats, or vice versa. The addition of 
supplies of all meats to the basic equation M raised the R
2 
frow 
0.67 to 0.78, but this could be merely because of the number of 
variables added and serial correlation. 
Equation DA tends to support the conclusion that beef is not 
a strong competitor of lamb, since neither of the coefficients of 
chilled and frozen beef or fresh beef is significant. Philpott 
and Matheson (1965)(3) could not find a significant cross relation-
ship between lamb and beef, either. 
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The non-significance of the coefficients of pork and poultry 
supplies in equation SA, which is similar to equation O but with 
the addition of pre-war and post-war trends, could be because of 
the bigh degree of intercorrelation between these supply variables 
and post-war trend, in particular. This could also explain the 
non-significance of the coefficient of post-war trend in this 
equation. 
No significant autocorrelation of the residuals was detected 
in those equations tested for it. 
To summarise the results from the equations explaining annual 
average frozen lamb prices, it could be said that: 
(1) The most important factors determining the price of lamb 
are the supplies of frozen lamb and mutton and the supplies 
of fresh lamb and mutton, which together account for some 
72;~ of the variance in lamb prices. Fresh lamb has a 
greater proportional effect than frozen lamb or mutton. 
(2) Supplies of beef have no significant effect on lamb prices. 
(J) Results from this study, and others, suggest that pork is 
complementary to, rather than competitive with, frozen lamb. 
(4) Poultry-meat is a significant competitor. 
(5) The effect of income on lamb prices is nil. 
( 6) There has been a steady downivard trend in lamb prices, 
other factors being constant, and this effect has been Qare 
n;arl·ed since the war. This may be attributed tu a chc:mge ln 
"tastes 11 • 
(7) !The direct price flexibility of lamb may be higher since 
the war than it was pre-war. This is consistent with the 
hypothesis that demand for lamb has declined and therefore 
the market is operating at a lower point on the demand curve. 
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Figure J.J shews the estiuated prices of frozen lamb derived 
from equation 0 compared with the actual pr ices c, 11oted. The 
estimated prices follow the general trends in price movements; 
however, there are some quite large discrepancies, especially in 
the 1934 to 1936 period. It may be remembered from Figure J.1 
that, in those years, , falling supplies of lamb were accompanied by 
falling prices and rising incomes. None of the equations tested 
satisfactorily explain lamb price movements over that period. 
The estimated prices shown for 1964 and 1965 are predictions using 
data which became available after this equation was estimated. 
It may be concluded that the relatively simple annual price 
models tested, while not necessarily providing very accurate year 
to year predictions, should be useful for long range price fore-
casting. 
J.6.2 Frozen Mutton 
The results from the estimation of equations explaining 
annual rnoven~ents in tLe price of frozen mutton ore shown in T~lble 
J.J and the corresponding flexibilities in Table J.4. Frozen 
mutton fills a considerably lesser proportion of the United 
I:ing-dom meat r:iarket than does frozen lamb, the average ratio over 
the period under study being of the order of J (rmtto1~ to 7 (larb). 
The equations tested are, once again, based on the annual 
lamb price models tested by Philpott ( 1961) ( 
1 !· 
There has been, since 1921, a steady decline in the per caput 
supplies of frozen mutton in the United Lingdom. '.:Iowever, prices 
have remained comparatively steady and bave certainly not risen, 
in spite cf the significant negative coefficien 1s of mutton supplies. 
This can be explained by the si'gnificant negative coefficients of 
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TABLE 3.3 
Ji.:,NU.lL .. 10L~SALE 11 U'i'1'0N P.t'JCE ~GRESSiuN EQU TIONS 
Equation Dependent Constant Per Ca.iut Supplies: (lb) Deflc.ted Trend 
R2 Variable 
Fresh J d.l ~hilled l'resh I All ~econ JPoultry-1 lleat_ Disposabl ~ I Pre- Vo n .f'rozen I Frozen Frozen Pork Income lhole Post- Neumann 
Lamb 11.utton 1 & 11. 1. c !1~ 1 . 8. Ii, : Frozen B. & V. B. & V. cs: Ham I meat 
1 
not L/I. p . c . Period I ', ar 
I 
ar Ratio 
I +- B. & JI. I (£) I I 
i I 1 1 .. :· · I I I I I I y 110866 I I I I -{) .283 
I 
I -{) .011 I ~:! ):c 
I i 
0 . 74 I I (.041) ! ( .004) I I I I I ' I I ' I I *·· l ~::::ic ~· ·:: I I ~.- . z 11 0458 -o.J14 I -0.280 -0 .:::.52 I -0 . 007 0 .74 2. 297 I I 
Deflated ( .061) (.096) ; ( .07 .3) i ~ ( . 009 ) l I ' I I I 
I I 
ti<:./ I I . I ~:: :.:( 
AA '1.IJ.1oles:.i.le 12.714 -0.286 . -0 .017 +0 .064 ~+0 . 031 +0 .030 -0 .031 0 . 79 I ( .074) c .033) c.057) I c.026) c.073) ( . 013) 
I ' Price ' I I I .:~* *::~ ' I ~'I'. ~!)~ E I of 140548 --Oo.322 -0.227 -0 0051 +O .001 j --0 .027 i I 
0 . 77 I 
( .080) ( .074) I < .032)' ( .044) i I ( . 011) I I I I I New :{O;\: I * I I···~ I ' .,. ~ FA I 10o48J -0 .284- '-0 .279 
I +o .014 -{) .013 f 0 .75 i Zealand 
I 
( .071 )! ( .078; i ( .019) ( .005) I 
O:•* I ., . I I 
I I ,~ ,,, i Frozen I * G'· 15.281 I -O.j62 -Oo253 -0 . 036 -0 .017 0 .76 .;. I I I Mutton I ( .071 )I ( 0070) I ( .029) i I ( .007) I I I I I ~'* i ':'~' /-t0 .~69 I I .. I ~"~78 HA 
I 
at 11 . 226 -0.269 ,-0 . 198 . I l -0 . 026 I I I ( .061 )I ( .073). ( .036) I ( .009) 
I Smithfield I ; 
1-tO . 009 
I I ** - I *·~ x ** IA (ex sto.L·e) 11 .,857 I 1-0.316 ,-0.272 I I -0 .010 I 0 . 74 ! I I ( .062)1 ( 0087) I ( . 026) ( . 005) I ' I I I l I x • Frime I :!-.t.: >!!f,: I 
J 
'I' .. 
JA i 12 .730 I -0.2'.;JO ;-Oo291 I l I +0 .071 -0 . 024 0 .75 I (.Or:i;,1' (.n71) I C.012) I 49/56 lb . . (. 06::.:) 
! 
~· . .:::-.~ 
' I ·" 
....-t,< 
PA 10 .084- I -0.299 I 
I 
+o .020 -0 .0.38 0 .75 
I (d per lb) ( oOLf2) 
I 
( .024) ( . 028) 
I 
I 
~.:::: I :i:~ :-:~ 
I 
12 . 370 I --0.274 -0 .020 -0 .001 l+O . 061 0 .75 QA I ( 0051) ( .009) ( .018) ( .067) 
I 
I 
verage ** * •' ~ * ., .. ,~ BA Price N. Z 1.3 0689 -0 • .382 -0 .001 +0 . 196 +0.048 -0.270 +0 .005 0. 81 
Frozen 1<...mb ( . 110) ( .o;o) ( . 085) ( . 038) ( .109) ( . 019) 
and mutton! 
-
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TABLE 3.4 
Price Flexibili t:r \.i th respect to: 
Equation Per Caput Sup}lies: Deflated I Trend 
!Frozen I Frozen I I I I !Poultry- I Mc;at Disposable I I 
Post-Jar Frozen Fresh All Chilled ~"'resh All Pork I Bacon Income \/hole Pre-',1ar 
I Lamb Mutton L. & M. L . 8· IL L & M. & l•'rozen I B. & V. B. & V . & Hn.m meat not p . c . Period I 1. & M. I -j B. & V. I J I I j I ' I I I I o::* I I ~(~( y -1 . 81 I -0. 27 I 
''* ,( -1.93) ! I ( -0 .35) I 
I 
I 
:-: ~ , ~ I I I z f-0. 85 -0.33 I -0 .62 -{).17 
/<--0 .68) i ., - I I I ( -1.09) (-0.18) I (-0.23) I I 
+o. 23 I * .AA I -1 .8.) -{).24 +o.26 +o.05 -{). pj I I I I I ( -1 .95) ( -G . 24) ( +o 34) (+o.2j) ( +0 .09) (-1 .oo) I I I I I I I I I 
I I I I ":,": :;~ ~ I I * I EA -1 . 25 I -0 . 56 
I -{) ._;1 I +Oo01 -{) .65 I I i I I I I ~!* I I I 
I 
I * F -1 . 10 I -0 . 69 I 
I I +o.37 -0 . 31 I I I I I I I I I I I 
I ** *·." I I * GA I 
-1 041 I -0 . 62 i -{) .52 ' -0 .41 I 
I I ' I I ~'~' * x :.;: ):~ I I :!.A -1.05 -0.49 +O . 25 I -0 . 63 I (-1.11) (- 0. '.)3) I ; I ( +O .37) I ( -o.84) I I I I I 
I 
** •:·: ~' i I I I x I IA -1 . 23 -0 .67 I I I +o.06 -{) . 24 I I I I I 
I '1;': ~~ ** I I -1 .13 -0. 72 x JA I +0.12 -0 .58 
I I I t.n::: I I 
PA -1 .91 I I +o .48 -0 . 99 
I I 
I :.:! ..... I I * -1. 75 -{) .48 -0.03 +1.69 '~A 
( -1 .87) I (-{) .64) 
*" :c!'! * +o.06 BA -1.35 -{).01 +0.39 +0.18 -0.25 
(Lc,..mb (-1 .36) ( -0 .01 (+o.55 (+0.17' (-{) .43) ( +0.08) 
and 
mutton) 
+ J<'igures in brackl;ts ure estimates at the post-war means 
income which appear in most of the mutton price equations, 
equivalent on average to a 0.5% fall in price with every 1% rise 
in real income per caput, other factors remaining constant. On 
the other hand, no significant trends in mutton prices are 
estimated, compared with the results for lamb prices where the 
income effect is nil but there are significant downward trends. 
Thus, where the fall in lamb prices (ceteris paribus) could be 
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attributed to changing preferences or tastes, the similar fall in 
mutton prices appears to be due to a definite negative income 
effect, suggesting that frozen mutton is an inferior quality food. 
Once again, the major variables determining mutton prices are 
the supplies of the various classes of lamb and mutton, they and 
income accounting for 74% of the variance in price. Splitting 
up lamb and mutton supplies or including supplies of other meats 
makes little difference to the R
2
, as can be seen by comparing 
equations Y, Z and AA. The estimated coefficients of supplies 
of lamb and mutton are all significant, negative and very consistent. 
The frozen mutton price flexibility with respect to supplies of 
all lamb and mutton is estimated to be about - 1.8 (cf. - 1.26 for 
frozen lamb). The direct price flexibility of frozen mutton is 
- 0 . 33 ( cf. - 0.49 for lamb) and the flexibility with respect to 
frozen lamb is - 0.85, while that with respect to fresh lamb and 
mutton is about -0.6 (cf. - 0.95 for lamb). Thus, while the 
supplies of all Jamb and mutton have had a proportionately greater 
effect on mutton prices than on lamb prices, mutton prices are 
considerably less influenced by changes in the supply of fresh 
lamb and mutton and its own supply than are lamb prices. The 
price flexibility of frozen mutton with respect to supplies of 
t b out 1 2 is considerably higher than frozen lamb and mutton, a a - • ' 
that of frozen lamb (-0.7). Comparing the proportionate 
effects of the supplies of the various classes of lamb and 
mutton on frozen mutton prices, it is found that frozen lamb 
has the greatest effect, followed by fresh lamb and mutton, and 
then frozen mutton itself. 
Several equations were estimated including the supplies of 
other meats as explanatory variables in various combinations, 
but none of the coefficients of meats other than lamb and mutton 
are significant, although in equation HA the coefficient of pork 
supplies is positive and almost significant at the 5% level. 
Equation z was tested for autocorrelation, but the value of 
the von Neumann Ratio calculated is not significant. 
To summarise the findings for frozen mutton:-
( 1 ) The most important factors determining the annual price of' 
frozen mutton are the supplies of frozen lamb, fresh lamb 
and mutton, and frozen mutton, in that order. However, the 
11 J 
use of' the aggregated variable, supplies of' all lamb and 
mutton, gives as good an explanation of mutton prices as does 
frozen lamb, frozen mutton, and fresh lamb and mutton included 
as separate variables. 
(2) The supplies of beef, pork, bacon and poultry-meat have had 
a negligible effect on the price of frozen mutton. 
(J) There has been a significant negative influence on mutton 
price from income, suggesting that frozen mutton is regarded 
as an inferior meat. 
J.6.J Frozen Lamb and Mutton 
One equation, BA (Tables J.J and J.4), explaining the weighted 
average of frozen lamb and frozen mutton prices was estimated. 
The weights used are the average proportions of supplies of these 
two meats over the whole period: 
Weight for frozen lamb 
Weight for frozen mutton 
= 
= 
0. 71 
0.29 
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Equation BA includes the same explanatory variables as equation 
0 (lamb) and AA (mutton) and, as would be expected, the coeffic-
ients estimated fall between the coefficients in those two 
equations, but rather closer to those in O than those in AA. The 
coefficients of supplies of all lamb and mutton and supplies of 
poultry-meat are negative and significant; once again the co-
efficient for pork is positive and significant. As in all of the 
lamb price equations, the income coefficient can be taken as zero. 
An interesting point is that the R
2 
for equation BA (0.81) 
is slightly higher than the R2 for either equation 0 (0.78) or 
for AA (6.79). 
J.6.4 Chilled Beef 
Three equations explaining the price of chilled beef were 
estimated. The results are shown in Tables J.5 and J.6. Un-
fortunately, data for supplies of chilled and frozen beef separately 
were available for the post - war period only and, with only nine 
observations, it is difficult to achieve significant estimates. 
However, equation KA gives a good explanation of post-war 
chilled beef prices (R2 = 0.96) and the coefficient of supplies 
of chilled beef is significant, being equivalent to a direct price 
flexibility of - 0.23. None of the other coefficients is 
significant. 
Equations S and TA cover the whole period under study. The 
coefficients of lamb and mutton, chilled and frozen beef, and 
fresh beef supplies in equation S are all highly significant, 
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ANNUAL ,/hOLES a..E C!:ILLED AIJ:i ./ROZEN BEEF REG-RESSior; EQUATIONS 
Per Caput Supplies: (lb) Dei'lated Trend 
:Equation Dependent Constant Disposable 
R2 Variable Ul Frozen Chilled Chilled li'resh All Pork Bacon Poultry- Income p.c. Pre-v;ar Po_,t-war Von 
L . & !II . B. & V. B. 8. V. & }'rozen B. & V. B. & V. & Ham meat (£ ) Neumann 
B. & V. Ratio 
. ·~ ~::* .l,o ~·· ~:o; -r •• ~ 
+0.034 s Dei'lated 24. 224 --0.293 --0 . 275 --0 .221+ o.86 
Whol esale ( . 103) (.056) ( .077) (.020) 
Price of' 
Argertine '" '• ~,-~ ~:~ .:<·" .,. Tl~ Chilled 14.946 --0.150 --0.146 --0 253 --0 .137 +0.018 --0.031 +0.106 --0.177 --0.163 0 .91+ 2.238 
Hinds at ( . 117) ( 0073) ( .091+) ( .109) ( .041) ( .31 8) ( .028) ( .044) (.360) 
Smithi'ield 
* * KA (d/lb) 6.031 +0.065 +Oo282 --00222 -0.134 +0.055 0.96 
(post- ( .201+) ( . 210) ( .068) ( .104) ( .049) 
war) 
~:c ~·* ~~ * T Deflated 13.961 -0.237 --Oo 158 -0.073 +0.029 o.eo 
Wholesale (.099) ( .054) ( .074) ( .019) 
Price of' 
Australian ~}nfc ** 
x 
** ,;c ::~ U.A 20. 789 --0.385 --0.053 -0.291 --0.210 +0.011 +0.523 +0.048 --0.149 --0.227 0.90 2.263 and r-.. .z. ( .1 21) (.075) (.096) ( .11 2) ( .042) ( .327) (.029) ( .045) (.369) Frozen Hinds 
At 
Li~ Smithf'ield 27.370 --0.171 -0.551 -0.132 -0.337 -o.ooo 0.74 
(post- (d/lb) ( .474) ( .1+89) ( 0159) ( . 21+3) ( .113) 
war) 
• *i.• 
MA Average price 22 . 679 -0.320 -0.215 -0.018 +0.002 +0.051 +o.033 0.87 
Chilled and ( 01 28) ( .058) ( .099) ( .045) ( .127) ( .022) 
Frozen Hi:id.s 
I ----
: 
Equation Price ,_ 
of' All Frozen 
L.& M. B & V. 
~·t.< s Argentine -1.06 
( -0 . 81) 
TA Chilled -0.54 
( -0 .41) 
Hinds KA +0.18 +o . 19 
(Post-
v;ar) 
* T !Australian -1 . 21 
(-O o90) 
and 
** UA -1.96 
N. Z . ( -1 .46) 
LA Frozen -0 .. 65 -0 . 52 
(Post- Hinds 
war) 
* J.T.A Chilled & -1 .31 
Frozen (-0 . 99) 
Hinds 
' 
_ TiiliLE 3 .6 
ESTI:W.LA.'l'.1£D ANT.U.i-U. P~UC"'"' FL:C:.Y...IBlLITL;S OF CHILLED AND FROZ.l!:N BEEF (at the meanst 
Price Flexibility with respect to : 
Per Caput Supplies: 
Chilled Chilled Fresh All Pork Be.con lPoultry-
B. & V. & Frozen B. & V. B. & V. & Ham meat 
b. & v. 
~¢)~ ~~* 
-0.94 -1.03 
(-0.48) (-Oo90) 
~· -0:50 -1 .16 -0 .. 28 +o.07 -0.03 
( -0.25) ( -1 .02) (-0.30) ( +O .05) (-0.04) 
* -0.23 -0 . 54 
'~ ~!~ 
-0 . 76 -0 .. 1+7 
( -0,38) (-0-.40) 
** -0:60 -0.26 -1.,89 +0.06 +0.69 
(-0.13) ( -1 . 61). ( -0 . 63) (+o .. 04) ( +O .88) 
-0.19 -1.87 
':'* 
-1 . 98 -0.04 +o.01 +0.05 
(-1.39) ( -0 .04) ( ~.01) ( +o .07) 
' 
+ Figures in brackets are estimates at the post-war means , except for 
KA and LA which are only post-war 
De:flated 
Disposable 
Ir,come p .c. 
+o:46 
( +0 .41+) 
** 
+1 . L1-5 
( +1 .38) 
+0.71 
+0.56 
( +0.52 ) 
+0.93 
( +0.86) 
-o.oo 
+o.51 
( +O .48) 
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Trend 
Pre-vfar Post-war 
::c:(-t 
-3.07 -1 . 83 
>r..:' 
-3.71 -3.51 
negative, and give price flexibilities of about -1. The co-
efficient of income is positive and significant at the 10% level. 
It would appear that lamb and mutton is a strong substitute for 
chilled beef, although there is no suggestion that the reverse 
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relationship holds. Fresh beef supplies also apparently play an 
important part in determining the price of chilled beef. 
When the supplies of other meats and pre-war and post-war 
trends are introduced in equation TA, the only highly significant 
supply coefficient is that of fresh beef. The low level of 
significance of the chilled and frozen beef supply coefficient in 
this equation could be due to the high correlations between the 
supply of chilled and frozen beef and pork and poultry supplies 
(r = -0.91 in both cases). The coefficients of pork, bacon and 
poultry supplies are so small in relation to their standard errors 
that it would appear that none of these meats compete significantly 
with chilled beef. This equation threw up a significant positive 
income effect (flexibility= +1.~5) and a significant negative 
pre-war trend in chilled beef prices of about 3% per annum. The 
fact that the post-~ar trend coefficient is not significant could 
be due to the high correlation between that variable and income 
(r = 0.89). 
To summarise, it could be said that chilled beef prices have 
responded positively to rising incomes despite an adverse change 
in tastes or trend in the opposite direction. Chilled and frozen 
beef, fresh beef, and lamb and mutton supply changes all have had 
approximately the same proportionate effects on the price of 
chilled beef. 
Figure 3.4 shows that equation KA has given a fairly good 
Of Post
-war movements in prices of chilled beef, 
explanation 
although it has tended to smooth out the fluctuations. The 1964 
6 t h 
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t o overestimate the price rises in those years. 
J.6.5 Frozen Beef 
Attempts were made to explain annual movements in frozen 
beef prices, using equations of the same form as for chilled beef 
prices. 
Equation LA, which covers the post-war period only, contains 
no significant coefficient estimates and, as can be seen from 
Figure J.4, its accuracy of prediction is somewhat less than in 
the corresponding chilled beef price equation, KA, particularly 
in the 1964-65 period. 
The whole period equations, T and UA, show that once again 
lamb and mutton is a strong substitute (flexibility about - 1.5). 
The estimate of the price flexibility of frozen beef with respect 
to chilled and frozen beef supplies from equation T is - 0.76, 
but the corresponding coefficient in equation UA is not significant, 
probably because of high intercorrelation between this variable 
and pork and poultry supplies. The estimates of price flexibility 
with respect to fresh beef are also inconsistent. The significant 
coefficient of fresh beef in UA is supported by a similar, if 
non-significant, coefficient of fresh beef in equation KA, but 
this could be a purely post-war relationship, since in equation UA 
fresh beef supplies are highly correlated with post-war trend. 
Beef does not keep as well in the frozen state as does lamb, and 
frozen beef is regarded as a low quality meat. Since the war, 
supplies of frozen beef per caput have fallen by over 60% and an 
increasing proportion of these have b e en in the form of boneless 
frozen beef of manufacturing grade, rather than sides and quarters. 
This would account for the zero income coefficient found in these 
. . 
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equations and the higher price flexibility with respect to 
fresh beef in the 1955 to 1963 period, and also for the fact that 
frozen beef prices have remained fairly stable in spite of the 
large fall in supplies. 
It is very difficult to draw any definite conclusions from 
these equations explaining annual movements in frozen beef prices 
because of the lack of consistency in the estimates. However, it 
can be said that lamb and mutton are strong competitors of frozen 
beef and that fresh beef supplies have probably had a considerable 
influence too. Changes in income have had no effect on frozen 
beef prices and neither have the supplies of pork, bacon, or 
poultry. There has been a downward trend in the price of frozen 
beef of J.7% per annum throughout the pre-war period. 
J.6.6 Chilled and Frozen Beef 
Equation MA (Tables J.5 and J.6) attempts to explain the 
weighted average of chilled and frozen beef prices in terms of the 
supplies of lamb and mutton, beef and veal, pork, bacon and poultry, 
and income. The weights used are the average proportions of the 
supplies of these two products over the post-war period. 
Weight for chilled beef = 0.60 
Weight for frozen beef = o.4o 
The only significant coefficients found are those of all beef 
and veal, and lamb and mutton. As in equations TA and UA, none 
of the coefficients of supplies of pork, bacon or poultry, or 
income is significant. The coefficient of supplies of beef and 
veal is equivalent to a price flexibility at the means of about 
- 2.0, while, once again, lamb and mutton is found to be strongly 
competitive, with a corresponding flexibility of - 1.J1, supporting 
the findings from the separate chilled and frozen beef price 
equations. 
~ . ..:hZ. 
ESTD." .. T'•'D JlilX IL PR.IC .. .FL::.:XIBII JTIES - SUMMARY 
Price ... :rice ',lex.r.b ... lity v1.tt'fi rl.espec t to : 
FlexibilitJ 
o-"· Per Ca.i.Jl.l'!:. Supplies: Tr end ... . - .... eal ---"b'roz 'rJ. Frozen Frozen :.'resh .Ul Ch. nd Fr. Fresh .All Poultry- Disposable Pre- Post -
T,ar.. b lut to'1 L. :...nd :r.:. L. c.nd M. I,• ~:ld hi. Beef Beef Beef Pork Bacon Meat Inc ome . c • \1ar \far . -
Frozen -0 .5 -0.2 
Lamb 
-0 . 7 -0.'.7 -1o5 0 0 0 +0 .4 0 -0 .3 0 -1.3 -4.6 
Frozen -0 . 9 -0.3 -1 . 2 -o.6 -1 08 0 
.fotton 
0 0 +o .3 0 0 -0 . 5 0 0 
Frozen 
Lamb and - - - - -1.4 - - 0 +o.4 0 -0 .3 0 - -
,1:utton 
Ch.i.lled - - - - -1.1 -0.9 -1 . 0 - 0 0 0 +1.5 - .3 . 1 0 
Beef 
I•'rozcn - - - - -1 .6 -o.8 -1 .9 - -o.6 0 0 0 -3.7 0 
Beef' 
Chilled 
and - - - - -1.3 - - -2 . 0 0 0 0 0 - -
Frozen 
Beef 
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J.7 SUMMARY OF ANNUAL PRICE EQUATIONS 
Summary of Flexibility Estimates 
Table J.7 gives a summary of the estimates of the annual 
price flexibilities and cross flexibilities of the meats studied 
in this chapter. Any flexibilities derived from coefficients 
which are not significant at the 10% level or better are assumed 
to be zero. Those flexibilities shown are derived from significant 
coefficients in the equations of best fit, or an average of the 
significant coefficients and are rounded to one decimal place. 
Table J.7 gives some idea of the major factors influencing the 
wholesale prices of these meats and of the quantitative nature of 
these relationships. A between-equation check that can be applied 
to these estimates arises from the fact that the sum of the price 
flexibilities of meat A with respect to the supplies of meats A, 
B, C, etc., should equal the price flexibility of A with respect 
to the sum of the supplies of these meats. This can be seen to 
hold approximately in the case of the effects of the supplies of 
each class of lamb and mutton and all lamb and mutton on the prices 
of frozen lamb and frozen mutton. This shows that, if the 
flexibility estimates are biased, the bias is at least consistent. 
J.7.2 Elasticity Estimates 
Estimates of the price elasticities, cross elasticities and 
f demand Can be derived from the estimated income elasticities o 
price flexibilities. Take, for instance, two meats, 1 and 2,and 
the t . equations of the following form: price-estima ing 
P1 = ao + a1Q1 + a2Q2 + aJY 
p2 = bO + b1Q1 + b2Q2 + bJY 
Where: P = Price; 
Q S Pply -- Demand·, = u 
Y = Income , 
(3.18) 
(J.19) 
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Solving thes e two equations for Q1 and Q2 respectively: 
a2b0 - a0b2 b2 a 2b 3 a3b2 Q1 = pl a2 p2 -+ y 
a1b2 a2b1 a1b2 a2b1 
- + - a1b2 - a2b1 a1b2 - a2b1 
(3.20) 
a0b1 - a1b0 b1 a1 a3b1 a1b3 
Q2 = p1 p2 
y 
a1b2 a2b1 a1b2 
+ + - a2b1 a1b2 - a2b1 a1b2 a2b1 -
(3.21) 
Equations J.20 and 3.21 can be taken as the structural demand 
equations, and equations J.18 and J.19 as the price-dependent 
equations derived from them (assuming su pplies are predetermined). 
Thus the structural demand parameters are linear combinations 
of the reduced coefficients in this n.<Jdel. 
Alternatively, taking the general case and using matrix 
notation, equation 3.22 represents the set of n price estimating 
equations for n products. 
p = a + B.q + c.y (J.22) 
where: p = n x 1 column vector of prices; 
a = n x 1 column vector of constant terms; 
B = n x n matrix of coefficients (flexibilities); 
q = n x 1 column vector of supplies, 
c = n x 1 column vector of income 
coefficients: 
y = Income (scalar) 
From J.22, the set of n demand equations can be 
derived, giving: 
-1 -1 --1 
q = -B .a + B .p - B .c.y (3.23) 
The matrix of demand c oefficients, or price elasticities, is 
Of matrix B, while the income elasticities are simply the inverse 
-1 
represented by -B .c. 
Using this method, price, income and cross 
elasticities of demand were calculated from the flexibilities 
derived from two pairs of equations containing the same explanatory 
but W1
.th di"fferent dependent variables. 
variables 
These 
Equation Flexibility or Pric • 
Elasticity of F:t•ozen 
Lrunb 
Q Frozen Lamb --0 . 5 
z Frozen Mu"'.;ton --0 .9 
..------
Price 
Equation Flexibility or 
Elasticity of' All 
L . & I.I . 
BA Frozen Lamb -1 .4 
and Mutton 
MA Chilled und - 1 . 3 
Frozen Beef' 
j 
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FLl.:XIBILil'IES AND iliASTICil'H~S 1'1()1{ 1''ROZEU L1JtiB ANIJ l1:u'.L'TON 
Flexibility with respect to : ~lasticity of demand \ii.th 
' ·-Frozen Fresh Income Fro3en Frozen Fresh 
Mutton L. & M. I Lwnb 1'.iutton L.&.M. 
0 -0.9 0 -2.0 0 -1.9 
-0.3 --0 06 0 -5.3 -3o0 +3.0 
--
TABLE 3.9 
FI..E.XIBILI'.L'I... .. S AND EL/,..,'..i.'ICI.i'J:...:S Y.D. 1.R.0;~£1Y Llti\IB AND 
l'.iU111TON AND CIIILLED AND FROZJ.::N B.BEF 
-
Flexibility ;ti th respect to: Elasticity of demand Hith 
All Pork Poultry Income All All Pork 
Bo & V. L. & J.1. B. & V. 
0 +o..4 --Oo3 0 --0 .7 0 +0 . 3 
-2 .0 0 0 0 +o . 5 -0 . 5 --0 . 2 
. 
respect to: 
·-
Income 
0 
0 
-
-
respect to: 
Poultry Income 
--0 . 2 0 
+o .1 0 
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estimates are shown in Tables J.8 and 3.9. 
The estimated elasticities shown in these tables are sensitive 
to small variations in the cross price flexibilities. However, 
these estimates provide some indication of the relative sizes of 
the elasticities. It would appear that the demands for both 
frozen lamb and frozen mutton are price-elastic, while the price 
elasticity of demand for frozen lamb and mutton aggregated may be 
somewhat less than unity. The cross elasticities of demand with 
respect to fresh lamb and mutton in Table J.8 and those with respect 
to pork and poultry in Table J.9 cannot be relied upon, since they 
should be estimated from a set of equations explaining the prices 
of those meats as well as those of lamb, mutton and beef. The 
signs of several of these cross elasticity estimates would appear 
to be inconsistent with the corresponding flexibilities. 
3.7.3 Conclusions 
At this stage it should be pointed out that, because of the 
doubts expressed in Section J.3 concerning the validity of the 
simple price formation model used as a basis for the analysis of 
annual movements in meat prices, and of the assumptions underlying 
the method of estimation, these results should be regarded with 
caution and the price flexibilities or elasticities estimated 
should not be taken to be true structural parameters. For instance, 
there appears to be little doubt that, in some years, there have 
been definite supply responses to current prices, particularly in 
the 1964 and 1965 seasons . 
Another factor is the high degree of intercorrelation found 
between some of explanatory variables, especially between income, 
trends and the supplies of frozen mutton, chilled and frozen beef, 
pork and poultry-meat. 
However, as was stated previously, the 
primary aim of this analysis is not the estimation of structural 
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relationships, but rather the testing of equations that can serve 
the useful purpose of providing long term forecasts of wholesale 
prices for meat products on the United Kingdom market. Thus, while 
the equations tested may not accurately predict prices in any one 
year, it is likely that they should provide good estimates of the 
prices to be expected in the long term, provided, of course, that 
the relationships which have held in the past continue to do so in 
the future. 
The accuracy of forecasts made from regression equations 
depends not only on the precise specification of the model, but 
also on the degree of accuracy possible in the estimation of future 
values of the explanatory variables. Projections of populations 
are available from several sources, and are likely to be fairly 
accurate. Income forecasts can be made from current trends, 
economic targets set by the governments and the likely effectiveness 
of government policies to achieve these targets. Estimates of 
future supplies of United Kingdom home-killed meat can be based on 
the aims and targets of the United Kingdom agricultural subsidy 
scheme and the likely changes in subsidy policy. Predictions of 
meat supplies from other producers are more difficult. Some idea 
of future supplies can be gained from the present and expected 
trends in breeding stock numbers and from agricultural policies in 
the major exporting countries, as well as the likelihood of droughts 
(Australia), revolutions (Argentina) and the expansion of alternative 
markets. 
Having predicted the future levels of these factors, the 
forecaster can then assess the probable effects of various possible 
New Zealand production and marketing policies on meat prices in the 
United Kingdom with the aim of maximising, in the long run, the 
revenue from New Zealand meat production. 
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CHAPTER 4 
ANALYSIS OF QUARTERLY PRICE FLUCTUATIONS 
4. 0 IN TROD UC TION 
In this chapter, an econometric analysis of the relationships 
causing fluctuations in quarterly wholesale meat price s is 
described. This analysis is made by t es t in g a simple d e mand 
model which is a little more sophisticated than that used to explain 
annual price movements. The wholesale prices and demands of 
all the major red meats marketed are investigated with the aim 
of comparing the results obtained with those obtained from the 
annual price study in Chapter 3 and the monthly price analysis 
which follows, as well as enabling a comparison to be made 
between the wh:>lesale elasticities so estimated and those obtained 
from a quarterly retail study made by Philpott and Matheson 
(1965). (l) 
12 9. 
4. 1 THE QUARTERLY MODEL 
4. 1. 1 The Model 
The quantity of a meat purchased by a retailer will depend on the 
prices of that meat and competing meats, together with factors 
affecting his sales {i.e. consumer demand) of all meat. The major 
factors causing shifts in consumer demand are income and seasonal 
effects. Market demand is the sum of all retailers a demands and 
is stated in this model to be dependent on the ratio of prices of all 
meats to prices of all other goods {i.e. deflated meat prices), 
deflated income and season : 
(4. 1) 
D = b + b p + b p + b P + b
4 
P + b 5 Y + b 6 W ( 4. 2) B 0 1 LM 2 B 3 . P Y 
DP = c + c P + c P + c P + c 4 Py + c 5 Y + c 6 W (4. 3) 0 1 LM 2 B 3 P 
Dy = d + d p + d p + d P + d4 Py + d 5 Y + d 6 W (4. 4) 0 1 LM 2 B 3 P 
where: D = Disappearance at whole sale = supplies + changes in stocks; 
p = Deflated quarterly aver a ge wholesale price; 
y =Deflated total personal disposable income; 
W = Season; 
Deflator = u. K. retail price index (quarterly average), 
base 16. 1. 62 (= 1. 000); 
Subscript LM =Lamb and mutton; 
Subscript B 
Subscript P 
Subscript Y 
= Beef; 
=Pork; 
=Bacon. 
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The variable W represents three dummy seasonal variables; 
therefore a
6
, b
6
, c
6 
and d
6 
each represent the three coefficients 
of these three variables, W 
1
, W 
2 
and W 
3
, for the first three 
quarters of the year. W 
1 
takes on a value of 1 in the first quarter 
of each year and zero in the other quarters. Similarly, W 2 and W 3 
take on values of 1 in the second and third quarters respectively 
and zero in the others. There is no seasonal dummy variable for 
the fourth quarter. The effect of these three variables is to alter 
the value of the constant in each of the first three quarters by the 
values of the corresponding coefficients, the normal constant term 
estimated being that for the fourth quarter. Thus, if the demand 
equation is of the form : 
the constant for the first quarter = ao + a61; 
the constant for the second quarter = a 0 + a 62 ; 
the constant for the third quarter = a 0 + a6 3 ; 
the constant for the fourth quarter = ao· 
(4. 5) 
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The use of these dummy seasonal variables allows for seasonal 
shifts in demand with unchanging demand coefficients. 
By solving equations 4.1, 4. Z, 4. 3 and 4. 4 for price, the price-
estimating equations are derived, giving : 
p LM =AO +Al DLM +AZ DB + A 3 DP+ A 4 Dy 
+ASY+A 6W 
(4. 6) 
p =BO +Bl DLM + Bz DB +B 3 DP+ B 4 Dy 
+BS Y + B 6 W 
(4. 7) 
B 
p = c + c DLM +CZ DB + c 3 
DP+ c 4 DY +cs Y + c 6 w (4. 8) p 0 1 
Py = D + D 0 1 DLM +Dz DB + D3 DP + D 4 Dy 
+DSY+D6 W 
(4. 9) 
where: Al AZ A3 A4 = al az a3 a4 
... 1 
Bl Bz B3 B4 bl bz b3 b4 
cl CZ c3 c4 cl CZ c3 c4 
Dl DZ D3 D4 dl dz d3 d4 
4. 1. Z Assumptions 
( 1) 
Philpott and Matheson (l 96S) tested a series of equations of 
similar form to 4. 1, 4. Z, 4. 3 and 4. 4, using retail data and 
explaining retail consumption in terms of retail prices, income 
and season. They assumed that retail prices are predetermined 
on the basis that changes in consumption do not affect prices, since 
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retail prices are set by butchers within each quarter. This may 
be justifiable at the retail level since there is evidence to suggest 
that butchers do set and try to maintain stable prices in the short 
run, although it is the opinion of this writer that the period over 
which meat retailers can maintain a certain set price is 
considerably less than a quarter. Nevertheless, this simplifying 
assumption could be justified at the time because of the lack 
of a suitable computer programme to carry out a simultaneous 
estimation method such as two stage least squares. 
The position in the wholesale market is considerably more 
complicated. The assumption that supplies at wholesale (home 
production plus arrivals of imports) are predetermined is certainly 
more true for a three month period than it is for a year (see 
Chapter 3). In fact, it can probably be safely assumed that 
supplies of a meat in any one quarter are not significantly 
influenced by current wholesale meat prices, because of the nature 
of meat production. On the other hand, it definitely cannot be 
safely assumed that the amount of a meat purchased at wholesale 
in a quarter is equal to the supplies of meat available in that 
quarter, since changes in stocks over a three month period can 
represent a significant proportion of the supplies. Thus : 
Quarterly purchases f Quarterly supplies 
but rather : 
Quarterly purchases = Quarterly supplies + Stock changes 
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The term "disappearance" means quarterly purchases by retailers 
or quarterly sales at wholesale. Since it is the aim of wholesalers 
to clear the market each day, supplies placed on the market can be 
taken to be equal to disappearances from the market, but 
supplies available will by no means be equal to disappearance. 
Because of this, the question must be asked: what is the direction 
of causation? Can either prices or disappearances be taken as 
exogenous or are they jointly determined? The last alternative is 
the most attractive on a priori grounds. 
This problem could be overcome by estimating reduced-form 
equations derived from a full structural model specifying both 
demand and supply relationships for all meats, which is done in 
Chapter 6 with monthly data. The quarterly model tested here is, 
in fact, a substitute for a similar annual model covering the post-
d e control period but which could not be estimated because of the 
small number of data observations available. For this reason, and 
in order to compare the results obtained from a similar retail 
model (Philpott and Matheson), the model specified above is the one 
tested, despite the inherent weaknesses. Since there seems 
to be no conclusive a priori grounds for assuming that either price 
or disappearance is exogenous, the model is tested in both forms. 
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4. 2 THE METHOD OF ESTIMATION 
Single equation least squares regression was used to estimate 
the quarterly price equations, 4. 6, 4. 7, 4. 8 and 4. 9, and also 
the basic market demand equations, 4. 1, 4. 2, 4. 3 and 4. 4. 
A separate series of equations was later estimated, explaining 
the prices and disappearances of the individual categories of lamb 
and mutton, and beef and veal : 
PFrL = fl (DFrL' DFrM' DFreshLM' DFrB' DChB' DFreshB, DP, 
Dy, Y, W) 
P - f 
FrM 2 
II 
p = f 
FreshLM 3 
II 
PChB = f4 
II 
PFrB = f5 
11 
p = f 
FreshB 6 
11 
DFrL = f7 (PFrL' PFrM' PFreshLM' PChB' PFrB' PFreshB' 
Pp' Py, Y, W) 
11 
D = f 
FreshLM 9 
11 
11 
(4. 10) 
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DFrB = fll { PFrL' PFrM' p PCh ' p · p FreshLM' B FrB' FreshB' 
Pp, Py, Y, W) 
11 
(4.11) 
where: p = Average quarterly wholesale price; 
D = Total quarterly disappearance; 
y = Income; 
w = Seasonal dummy variables W 1 , W 2 and W 3 ; 
Subscript FrL = Frozen lamb; 
11 FrM = Frozen mutton; 
11 FreshLM = Fresh lamb and mutton; 
11 ChB = Chilled beef; 
11 FrB = Frozen beef; 
11 FreshB = Fresh beef; 
11 p = Pork; 
11 y = Bacon. 
Disappearance of offal {D
0
) was also added in both sets of 
price-estimating equations. Unfortunately no data for prices 
of offal were available. 
Since prices and disappearances are likely to be jointly 
determined, and therefore the estimates of flexibilities and 
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elasticities derived from these equations are probably biased, the 
model was tested in both demand and price dependent forms. This 
provides dual estimates of the demand parameters, it being 
likely, but not certain, that the true parameters will be somewherre 
in between. All equations were estimated in linear form. 
4.3 THE DATA 
4.3.0 
The quarterly data used covers the thirty-eight quarter period, 
starting with the third quarter of 1955 and ending with the last 
quarter of 1964. The only quarterly data series listed in 
Appendix B is that for income. The figures for disappearances 
and prices are derived from the monthly series listed in 
Appendix D. The disappearances are aggregated over each 
quarter while the quarterly prices are simple averages of the 
corresponding monthly prices, these processes being carried out 
by means of a simple computer programme. 
4. 3. 1 Disappearances 
Data for the disappearances of meats from the wholesale markets 
are not available. Instead, disappearances are estimated from 
figures of supplies and stocks at the beginning and end of each 
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period. It is assumed that fresh and chilled meats cannot be 
stored and that, in those cases, disappearances equal supplies. 
Disappearance of frozen meats was calculated as shown in Section 
4.1. Unfortunately, no figures for stocks of bacon could be found 
and, in spite of the fact that bacon can be readily stored, it has 
to be assumed that the disappearance of bacon equals supplies. 
All disappearance figures are in units of thousands of tons. 
4. 3. 2 Prices 
The price data are deflated by the United Kingdom Retail Price 
Index, base 16-1 ... 62 ( == l. 000), and are in units of pence per pound. 
The prices of frozen lamb and frozen mutton used are the 
I. M
0 
T.A. quotes for New Zealand prime Down- cross lamb, 
29/36 lb, and for New Zealand ewe mutton, 49/56 lb, first quality, 
both on an ex hooks, Smithfield, basis. For fresh lamb and 
mutton, C entral Markets Committee quotes for English lamb are 
used. The price of all lamb and mutton used in the aggregated 
equations is the weighted average of these three prices. The 
weights applied are average proportions of these three meats 
supplied for the whole period covered by the data, and 
are : 
Weight for frozen lamb 
Weight for frozen mutton 
Weight for fresh lamb and 
mutton 
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= 0.508; 
=0.091; 
=0.401. 
Unfortunately, there is no differentiation made between fresh 
lamb and fresh mutton in published supply and price data. 
However, British lamb is considerably heavier than New 
Zealand lamb and can almost be regarded as coming under the 
mutton category, rather than lamb. The English lamb prices 
used in this study are assumed to be representative of all 
British lamb and mutton prices, just as New Zealand frozen 
lamb and mutton prices are used as indicators of the prices of 
all frozen lamb and mutton. 
The price of frozen beef is the weighted average of the prices 
of first quality Australian frozen hinds and crops and 
Australian boneless beef (manufacturing - ox, cow and bull) 
(London representative of the Australian Meat Board quotes), 
the weights being O. 605 and O. 3 95 respectively. I. M. T. A. 
quotations for Argentine first quality chilled hinds (delivered to 
Smithfield) are used to represent chilled beef prices, while 
fresh beef prices used are Central Markets Committee 
quotations for English sides. The price of all beef is the weighted 
average of the prices of frozen, chilled and fresh beef, the 
weights being : 
Weight for frozen beef 
Weight for chilled beef 
Weight for fresh beef 
=0.118; 
=0.181; 
= o. 701. 
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Pork prices are the C. E. c. averages of top quotations for 
English pork, 101/120 lb. Only fresh pork prices are used 
because frozen pork formed only 3. 4'% of all pork supplies in the 
post .. war period. 
Denmark and the United Kingdom between them provided 
81. 8o/o of all United Kingdom bacon supplies in the period concerned. 
Bacon prices used are the weighted averages of prices received 
for British No. 1 and Danish RA R Selection bacons on the London 
Provision Exchange. The weights are O. 454 for British bacon 
and O. 546 for Danish bacon prices. 
4.3.3 Income 
Income data used are quarterly estimates of Total Personal 
Dis po sable Income. Income is deflated by the United Kingdom 
Retail Price Index, base 16-1 .. 62 (=l. 000), and expressed in 
£ millions. 
4. 3. 4 Season 
The values of the seasonal dummy variables were given in 
Section 4. 1. 1. 
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4. 3. 5 Errors in Data 
There are several possible sources of error in the data. 
Firstly, the prices used apply to one grade of meat in each classJ 
the assumption being that the prices of other grades in that 
class follow a similar pattern. Secondly, the prices quoted are 
generally based on the Smithfield market, assuming that other 
markets tend to follow Smithfield. 
The accuracy of disappearance data depends on the accuracy of 
the figures for supplies and stocks. Supply data may be taken 
to be reasonably accurate. However, figures of meat stocks are 
available for only public and government-owned cold stores. 
The proportion of stocks held in private cold stores is unknown, 
but is generally considered to be relatively small. If this is 
true, the errors in the estimates of disappearances will be small. 
4. 4 THE RESULTS - AGGREGATED EQUATIONS 
4. 4. 1 Regression Coefficients 
The results of the regression equations based on equations 
4 1 4 2 4 3 
4 4 4 6 4 7, 4. 8 and 4. 9 are shown in Tables 
., ., •J ., ., • 
4 1 d 4 2 The 
regression coefficients with their standard 
• an • • 
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TABLE 4.1 
QUARTERLY WHOLESALE AGGREGATED MEAT PRICE REGRESSION EQUATIONS 
Dependent Disappearance: (000 tons) Deflated Season 
Equation Variable: Constant Total R2 
Deflated Lamb Beef Pers. Disp. 1st 2nd 3rd 
K 
Price: {d/lb) and and Pork Bacon Offal Incom e Quarter Quarter Quarter Mutton Veal ( £ m) 
x 
::::::,):::: >): >:,+ 251 Lamb and mutton 65. 3 72 - o. 115 - o. 002 +0.019 -0.120 -0.122 -0.0004 +0.978 +2. 6 03 +2.638 0.63 1 0 067 
(.070) (.034) (. 08 6) (.113) (.298) (. 0034) (l.335) (2.516) (2.208 ) 
:::::: :::::: :::::::::::: :::::: x ..,, x , ... *:::::: ,:,+ Beef 74. 6 24 +0.018 -.-
..,, 
252 -0.114 +0.148 - o. 168 +0.071 - o. 0034 +2.006 +2. 805 +2.648 0.77 I. 415 
{. 041) (. 020) (. 049) (. 065) (. 1 72) (. 0019) (. 772) (1. 455) (1.277) 
.. 1 ... , 1 .. :::::::::::: :::::: ::::::~::: ....... .... , .. .. , .......... :::::: ~::: ...... .. , .. .. , .. ....... .., ..... , .. 
253 Pork 70.847 +0.018 -0.015 -0.15 7 - o. 23 8 -0. 087 +o. 0043 -4.577 -8.584 -6.060 0.88 1.668 
{. 043) (.021) (. 05 3 ) (. 070) (. 183 ) (.0021) (. 8 23 ) (1.552) (l. 362) 
:::::::::::: ;::::: :::::: ..... ...... ") ... ...... 
254 Bacon 85.818 +0.080 +0.008 +o. 04 8 -0.489 -0.210 +0.0020 -2. 893 -1.834 +l.585 o.85 1 0 813 
{. 05 0) (.025) (. 061 ) (. 081) (. 213) (. 0024) (. 955) (1.801) (1.581) 
TAB LE 4. 2 
QUARTERLY WHOLESALE AGGREGATED MEAT DEMAND REGRESSION EQUATIONS 
Dependent Deflated Price: (d / lb) Deflated Season 
2 
Equation Variable: Constant - Total R K 
Disappearance 
Lamb Pers. Disp. I st 2nd 3rd 
(000 tons) 
and Beef Pork Bacon Income Quarter Quarter Quarter 
Mutton (£ m) 
... 1 ..... 1 .. -·- -·- .. 1 .... 1 ... :::::: :::::: >::: ......... .. , ... _.,, .,I, -·- . "t'"f" "\, .. , .. 261 Lamb a nd mutton 72. 3 64 -2.288 + o. 843 +1.967 -0.453 +0,.013 +15.330 +12. 225 +19.667 0.69 2.065 
(.548) (. 5 09) (.817) (. 781) (. 005) (4.337) (4. 654) (4.184) 
....... ...... , 1 .. .. ,1 ... ... 1 ... .. 1 .. ,1,. .. ... :::e- :1i::: :::i::: :::::: ,:,+ 
"l' "I' ...... .. , .. ............ .. , .. " "!'" 
1.512 262 Beef and veal 423.199 +2.620 -6.4 13 -3.178 +l.666 +o. 005 +3. 253 -34.914 -28.812 o. 86 
(. 755) (. 701) (1. 125) (I.076) (. 007) (5. 971) (6.408) (5. 761) 
-·- .. 1 .... 1 .. :::-:: :::::: :::::: ...... ...... :::..:. :::::: ":J''" ..... ..t.. .. t. -·- .. , ..... , ... .. , ..... , ... ,, ... , .... "l'''"I' . ,, 
+o:-656 -38.818 -32.379 o. 96 1.996 263 Pork 48.841 + 0. 8 04 -3.328 +0.912 +0.024 -15.493 
(.302) (.280) (. 45 0) (.430) (.003) {2. 3 88) (2.563) (2.304) 
, 1 .. , 1 .. ..1 .... 1.. :::::::::::: ~'* " I'' "'•' ...... .. , ... -2.356 +5. 4 75 0.92 2.125 264 Bacon 136.553 +o. 118 +o. 111 - o. 06 8 -1.312 +0.010 - 2. 73 0 
{. 226) (.210) (.337) (.322) (. 002) (1. 789) (1.920) (I. 726) 
>:( :::< ...... .. , .... :::,::;::: x x ::::::::~ "'l' ... f• 
265 Offal 25. 3 03 +0.044 - o. 2 95 - o. 444 +0.026 +0.011 - 0. 23 3 -10.233 -5. 83 7 o. 93 2. 038 
{.159) (.148) (.237) (. 227) (. 001) (I • 25 8) (1.350) (I. 214) 
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errors, together with the R2 stat1.st1·c d h an t e Von Neumann ratio 
(K) for each equation, are shown. The significance and +or -
signs above the K statistics indicate the presence of significant 
positive or negative autocorrelat1"on. A · t · n in erest1ng point is 
2 
that the R for each demand equation is higher than that for the 
corresponding price estimating equation and, in addition, the 
demand equations have thrown up more significant coefficients. 
These facts would suggest that this model provides a better 
explanation of wholesale demand for meat when estimated in 
quantity dependent form than in price dependent form. 
Neither equation 251 nor 261, explaining price and disappearance, 
respectively, of lamb and mutton, provides a very satisfactory 
estimate. In equation 251, none of the coefficients are 
significant at the 510 level or better, and even the coefficient 
of lamb and mutton disappearance is significant at only the lO o/o 
level. In contrast to the findings from the annual regressions, 
the coefficient of pork price in equation 261 is significant and of the 
correct sign for a substitute meat. On the other band, once 
again neither of the coefficients of beef in these two equations 
is significant, and the same holds for bacon. 
Apparently, income bas no effect on price, but does have a 
significant positive effect on the disappearance of lamb and 
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mutton. The Von Neumann ratio for equation 251, explaining 
lamb and mutton price ind· t th · · · · · 1 ica es e presence of s-ign1ficant positive 
autocorrelation of the residuals (at the 1 °/o level} and this must 
cast even more doubt upon the estimated coefficients in this 
equation. The three seasonal coefficients in equation 261 are 
significant and positive. Apparently, the level of demand for 
lamb and mutton in the fourth quarter of the year is considerably 
lower than in the other quarters, other factors remaining constant. 
On the other hand, there appears to be no significant seasonal 
movement in lamb and mutton prices, other than that explained 
by disappearance changes. The size and sign of the seasonal 
demand coefficients support the view that lamb and mutton is 
regarded as a warm weather meat and they also reflect the supply 
pattern over the year, with peak supplies of imported lamb 
arriving in the first quarter and home-killed lamb and mutton 
production being concentrated in the third quarter. 
The equations explaining beef prices and demand, 252 and 262, 
provide some interesting results. 
The coefficients of beef 
disappearance and price, respectively, are both highly significant 
and of the right sign. 
The highly significant coefficient of lamb 
· · t. 262 suggests that lamb and mutton 
and mutton price in equa 10n 
. . . th beef although the re is no evidence 
is definitely competitive wi ' 
h ld
s nor is this supported by a 
to show that the reverse o , 
. . f 1 b a nd mutton disappearanc e 
significant negative coefficient o a m 
144, 
m equation 252. Equation 252 also suggests that bacon is a 
substitute for beef and veal which i· s t d b ' unexpec e ecause of the 
different nature and uses of these meats. In both beef equations, 
the coefficient of pork is highly significant and of perverse sign 
for a competing meat, indicating that pork is complementary to 
beef, rather than competitive. 
Income appears to have little or .no effect on either beef price or 
disappearance of beef and veal. The coefficients of season in 
equation 262 indicate that demand for beef is highest in the fourth 
and first quarters (the winter period). The seasonal effect on 
price appears to be relatively small, although prices appear 
to be significantly higher in the first and third quarters. There 
proved to be significant (at the 5'% level) positive autocorrelation 
present in both beef equations, tending to reduce the significance 
of the estimated coefficients. 
Equation 263, explaining the disappearance of pork, provides 
a very high degree of explanation (R
2 = O. 96) with all 
coefficients significant at the 5o/o level or better, and with no 
significant autocorrelation of the residuals. 
The coefficients of 
meat prices are all of correct sign for competing meats and the 
coefficient of income is positive and highly significant. The pork 
t
. 
253 
also contains a significant positive 
price equa ion, , 
coefficient of income. It would appear that, apart from pork 
itself, the only meat disappearance influencing pork prices is 
that of bacon. It is interesting to note that beef apparently 
competes with pork, in contrast to the complementary 
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relationship between beef and pork found in both beef equations. 
This would suggest that restrictions should have been applied 
to these equations to ensure that the cross-relationships are 
symmetrical. The seasonal coefficients in both pork equations 
are highly significant and follow a similar pattern. Both demand 
for and price of pork are at their highest in the fourth quarter 
and reach the lowest point in the second quarter, confirming 
that these are true seasonal shifts in demand and supporting 
the view that the demand for pork declines rapidly as 
te.mperatures rise. 
The two bacon equations, 264 explaining demand for bacon and 
254 explaining the price of bacon, also have relatively high 
coefficients of multiple determination. Com paring the pork and 
bacon equations with the lamb and mutton, and beef equations' 
it would seem that the virtual absence of stocks of the former 
f · 1 r demand and price-formation process meats makes or a s1mp e 
and results in a simple demand model, such as this• giving a 
better fit. 
14 6 . 
Despite the apparent interrelationships between bacon and pork 
and beef shown in the beef and pork equations, neither bacon equation 
has produced a significant coefficient for those meats. In fact, 
it would appear that bacon itself is the only meat whose supply 
or price affects the price of or demand for bacon. The income 
coefficient in the demand equation is positive and significant, but 
in the bacon price equation this is not so. The seasonal 
coefficients in both bacon equations follow a similar pattern and 
suggest that demand for bacon is at its highest in the third quarter 
of the year (autumn), and at its lowest in the first (winter .. spring) 
quarter. 
4. 4. 2 Elasticities and Flexibilities 
Table 4. 3 shows the estimates of quarterly price, cross and 
income elasticities of demand at the variable means, For each 
of the three carcase meats and bacon, three sets of estimates 
are listed. Estimate (a) is, in each case, that derived directly 
from the coefficients of equations 261 to 265, the significance 
f · · f" ance of the relevant signs referring to the levels o s1gm ic 
regression coefficients. Estimates (b) and (c) are derived from 
25 1 to 254 , as follows (see also Section the price equations, 
3, 7. 1) : 
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if: P =a + B.q + d.y (4.12) 
where: p = column vector of prices; 
a = column vector of constant terms· 
' 
B = matrix of price/quantity coefficients; 
q = column vector of quantities; 
d = column vector of price/income coefficients; 
y = income (scalar); 
then q = -1 -1 -1 B • a + B p - B • d. y (4.13) 
The estimates (c), derived from those price flexibilities whose 
corr es ponding regression coefficients are significant at the 
10% level or better, are included because the resulting inverted 
-1 
matrix, B , is sensitive to small variations in the elements of 
the original matrix. In this case, all elements derived from 
coefficients which are not significant at the 101o level CH better 
are taken to be zero. 
Similarly, Table 4. 4 shows the estimates of quarterly price 
flexibilities at the means; estimates (a) are derived directly 
from equations 251 to 254, and estimates (b) and (c) from 
the demand equations 261 to 264 by matrix inversion, 
It is interesting t 0 note that, in most of the cases, the directly 
derived estimates of elasticities or flexibilities are greater than 
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TABLE 4. 3 
ESTIMATES OF QUARTERLY WHOLESALE MEAT DEMAND 
ELASTICITIES {AGGREGATED) 
Elasticity of Elasticity with Respect to: Deflat ed 
Demand for: T. P. D. 
Lamb and 
mutton 
Beef and 
veal 
!Pork 
' 
!Bacon 
Offa l 
' 
(a) 
(b) 
(c) 
Deflated Prices of: Income 
L a mb and Beef Pork Bacon 
Mutton 
............ ,,, 
.. , ..... !' .. , ,, , ,, ,,, 
(a) ... o. 41 +o. 15 ... o. 37 +o. 1 o +o . 42 
(b} - 1.33 +0.05 .. o. 03 +o. 40 .. o. 16 
(c} .. 1. 56 0 0 0 0 
,1,.,J .. ... ... .. , ... ... ....... , .. ........ , ... .., ..... , .. .. ...... , ... 
(a) +0.23 -0.54 ... o. 2 9 +o. 1 8 +o. 08 
(b} +o. 12 - 0.65 .. o. 50 +0. 52 - 0. 1 9 
(c) 0 - 0.75 .. o. 75 +0 .74 +o. 08 
,,, ::::::: .. 1 ...... 1 .. 
.... .... , ... 
,,, .. , .... I' .. .., ..... , ... 
(a} +o. 18 +o. 14 .. o. 7 8 +o. 25 +o. 98 
{b) +o. 15 +o. 18 -1. 15 +0.5 3 +o. 82 
(c ) 0 0 -1. 49 +o . 84 tl. 10 
·- --·->- :::::::::::::: ... 1 .... 1 .. ........ , ... 
(a) +o. 02 +0.02 ... o. 01 -0. 2 9 +o. 33 
{b) .. o. 20 ... o. 00 ... o. 12 .. o.32 +0.17 
(c) 0 0 0 -0.45 0 
)::::::::::: 
x 
(a) +0.02 ... o. 13 ... o. 22 +o. 01 +o. 93 
-
Derive d directly from coefficie nts of Equa tions 261, 262, 2 63, 
2 64 J 265. 
D e rived from inv e rted m a trix of fl exibilities from Equa tion s 
251, 252, 253, 254. 
As for (b), but including only those flexibilities derived from 
coeffici e nts of Equa tions 251 to 254 which are signi fi c a nt a t 
the 1 Oo/o leve l or better. 
() 
I I 
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TABLE 4.4 
ESTIMATES OF QUAR TERL y WHOLESALE MEAT PRICE 
FLEXIBILITIES {AGGREGATED) 
-
Fl exibility With Respect to : 
Price 
Flexibility 
Disappearance of : Deflat ed 
T. P. D. 
of : 
Lamb and Beef and Pork Bacon Offal 
Incom e 
Mutton Veal 
[,amb and x 
mutton (a) - 0.64 - 0.02 +o. 09 -0.67 .. o. 26 -0 .07 
(b) -3. 83 .. 1. 42 ... 1. 13 -0.66 +3 . 05 
(c} -3 .26 -0.37 -1. 41 0 +2. 75 
,_, 
.::::.: .::::.: ) ,:,:;:I( .. , ,,. x 
!Beef (a) +o. 1 o -1.34 +o. 67 -0. 94 +o. 16 -0 . 63 
(b } ... 1. 10 -2. 11 +0.27 -0.70 +o . 6 0 
(c) .. o. 90 -1.79 +0.24 0 +o . 14 
........... )I(::::.: .......... ,,. 
!Pork (a) +o. 1 o -0. 1 7 ... o. 67 ... 1. 25 .. o. 18 +o. 74 
{b) .. 1. 18 ... o. 7 8 .. 1. 53 ... 1. 40 +2. 52 
(c} .. o. 91 .. o. 41 -1.57 0 +l. 92 
·-- ........... .. , .... r• 
tBacon (a) +0.37 +0.08 +0.18 -2.22 -0.37 +0.30 
{b} -0.30 -0.22 -0.02 -3. 49 +l. 3 1 
(c) 0 0 0 -3 .45 +l. 14 
(a) Derived directly from coefficients of Equa tions 251 1 252 1 253, 
254. 
(b) Derived from inverted matrix of elasticities from Equa tions 
261, 262, 263, 264. 
(c) As for (b), but including only thos e elasticities derived from 
coefficients of Equa tions 261 to 264 which a r e significant a t 
the 1 Oo/o level or b e tter. 
(' 
I I 
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{i.e. less negative or more positive tha ) th d · n ose er1ved 
indirectly by matrix inversion. Figure 4. 1 demonstrates this 
diagrammatically. 
FIGURE 4. 1 
Difference between Price and Quant1"ty D d e pe n ent 
Price. 
1 
0 
Estimates 
Disappearance . 
J 
In Figure 4. 1, D
1 
D
1 
represents the estimated d emand or 
cross-demand curve derived from quantity /price equations such 
as 261 to 264. while D
2 
D
2 
corresponds to the demand curve 
estimated in the price/quantity equations 251 to 254. Apart 
from the fact that the coefficients of multiple determination :fi:>r 
equations 261 to 264 are greater than those for the corresponding 
equatiora 251 to 254, there is no evidence to suggest that one set of 
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estimates is closer to the "true" demand curves than the other, 
These two sets of estimates are anything but consistent and 
the true estimate could lie between D D and D D abo 
1 1 2 2' ve 
D 1 D 1 , or below D 2 D 2 • One obvious source of bias in both 
sets of estimates was mentioned in section 4.1. 2, viz., that 
disappearances and prices are jointly determined and neither 
can be satisfactorily explained by the use of single equation 
methods. 
Looking at the direct estimates of price flexibilities in Table 4. 4, 
it appears that bacon is the meat whose price is most 
responsive to changes in its own disappearance, followed by 
beef, pork, and lamb and mutton, in that order. This should, 
on a priori grounds, also be the order of increasing demand 
response to price changes, whereas it can be seen in Table 4. 3 
(estimates (a) ) that the order is actually bacon, lamb and 
mutton, beef, and pork. 
It is a widely held view that higher priced or 11 luxury11 
commodities exhibit higher price elasticities of demand than 
do lower priced 11necessity11 goods. Bacon, the highest priced 
of meats studied here, appears to possess the lowest price 
elasticity of demand and the highest direct price flexibility 
of the four meats, suggesting that bacon is not regarded as a 
luxury. 
152. 
As expected, lamb and mutton exhibits a numerically lower 
price elasticity than either beef or pork, although this is not 
supported by a correspondingly higher estimated direct price 
flexibility. Demand for pork seems to be more price-elastic 
than that for beef, while the pork direct price flexibility is 
numerically lower than that for beef. 
It would appear from the elasticity estimates that the only 
meat which competes significantly with lamb and mutton is 
pork, and the generally held view that beef supplies have an 
important effect on lamb and mutton prices is not supported 
by these results. However, another inconsistency shows up 
here, in that the estimated cross elasticity of demand for beef 
with respect to lamb and mutton is both positive and highly 
significant. 
Another interesting finding from both sets of estimates is that 
pork appears to be complementary to, rather than competitive 
with, beef, However, the reverse does not app ear to hold 
as the estimated cross elasticity for pork with respect to beef 
is significant and positive. 
From the elasticity estimates, it seems that both lamb and 
mutton, and beef compete with pork, but the flexibility 
estimates suggest that only bacon competes with pork. On 
the other hand, it would seem that none of the other meats 
have any significant effect on the demand for, or prices of, 
bacon. 
The demands for pork and offal both appear to be very 
responsive to income changes, with estimated income 
elasticities of very nearly + 1, Pork prices also seem to 
res pond significantly to income movements. The estimated 
income elasticity of demand for beef of zero is consistent 
153. 
with the virtually constant per caput consumption of that meat, 
as is the estimated moderate income elasticity of demand for 
bacon, which has exhibited a slowly rising consumption per 
caput in the post-war period. An estimated income 
elasticity of demand for lamb and mutton of + O. 42 is 
interesting in relation to the virtually constant per caput 
consumption. Neither lamb and mutton nor bacon prices appear 
to respond to income, while it seems that rising income may 
result in falling beef prices. 
4. 4, 3 C?mparison of Wholesale and Retail Elasticity Estimates 
Table 4. 5 shows the estimates of quarterly elasticities of demand 
for meats at retail in the United Kingdom made by Philpott 
and Matheson (1965) (l). These estimates were derived from 
TABLE 4. 5 
ESTIMATES OF Q UA RTERLY RE TAIL MEAT DEMAND ELASTICITIES 
Elas ticity of Elasticity w ith respect to: 
I 
Dema nd fo r: 
Retail prices : Re a l Sea sons 
Dis p. 
L amb & Be ef & Pork No n-ca rcase Income 1 2 3 
Mutton Veal Meat 
.. 1 .... • .. .. , ... ..... ... ...... , ... .......... ' l"'I" .. .... ..... 
Lamb and Mutton -1. 52 +o .oo -0,51 +l, 86 +o. 30 -1. 90 +7. 10 +8,84 
(. 2 6) {. 21 ) (. 30) (. 3 6) (. 2 7) (2. 22) (2. 3 9) (2. 74) 
.............. ..., ......... .. 1 ...... 1 .. ........... ...1 .. ,1 .. 
.. , .... f .. ....... .. 1 ... .. , .... , ... 'f''I" '1""1' 
Beef and Veal +0.64 -2.00 +o. 13 +0.07 +o. 50 +1. 61 ... 9. 83 .. 10. 37 
(. 14} (. 11 } (. 1 6} {. 1 9) (. 14) (1. 1 8} (1.27 ) (1. 45) 
:::~ 
_,_ 
-·- -·- ........ , .. '•' '•' '•' .. , .... , ... 
!Pork +o. 02 +o. 97 ... 1. 4 7 ... 1. 83 "0.33 +7. 05 .. 11. 55 .. 1 8. 46 
(. 53} (. 42) (. 5 9) (. 71) (. 54} (4.45) (4. 7 9) (5.49) 
:::{ :::~ ,, ........ -~ .. , ......... x ,,,
Non-Carcase ~at +o. 11 +0.40 .. o. 02 .. o. 65 +o. 18 ... 1. 3 0 .. 2. 1 7 ... o. 77 
{. 0 9) (. 08) {. 10) {. 13 ) (. 1 0) (. 7 9} (. 85) (. 97) 
-
Source: Philpott a nd Matheson (1965) ( l } 
Constant 
84, 48 
16 9. 42 
373.78 
99. 32 
2 
R 
o. 87 
o. 97 
o. 86 
o. 90 
...... 
U1 
,p.. . 
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equations explaining indices of consumption per caput per 
week of lamb and mutton, beef and veal, pork, and non ... carcase 
meat in terms of indices of deflated retail average expenditures 
per pound on these meats, an index of deflated disposable 
income per caput per week, and three seasonal dummy 
variables. The sources of data were the United Kingdom 
National Food Survey Reports, and the data covered the period 
1955 to 1962 inclusive. The equations discussed in the cited 
publication were all fitted in logarithmic form by least 
squares regression, but those shown here are in linear form 
and were estimated in conjunction with the published study. 
Since all variables, apart from the seasonal dummy variables, 
are in index numbers, base 1958 (=100), the estimated 
coefficients shown are elasticities at the base values. The 
equations are of similar form to those in Table 4. 2, 
except that bacon, offal, smalJ... goods, etc. have been 
aggregated into "non-carcase meats". The prices used are 
not true prices, but average expenditures per pound. 
Given the relationship between the wholesale and retail 
prices for a good, the theoretical relationship between the 
wholesale and retail demand elasticities can be derived under 
certain assumptions 
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If the elasticity of demand for good A with respect to the 
price of good A, or any other good, at wholesale = E · 
w' 
and the corresponding retail elasticity = E· 
r' 
then E = l\ Q p 
w w w 
iJ p Q 
w w (4. 14) 
E = ,6 Q p 
r r r - ·-- (4. 15) 
and 
Ll. P Q 
r r 
where Q = mean of quantity demanded at wholesale; 
w 
Q = mean of quantity demanded at retail; 
r 
P = mean of wholesale price; 
w 
P = mean of retail price; 
r 
ll Q = the change in quantity demanded at wholesale as 
w 
the result of a small change in wholesale price, 
a P ; 
w 
/1 Q = the change in quantity demanded at retail as the 
r 
result of a small change in retail price, 
Assume that, in any period Q = Q w r 
and 
~ Q = ~ Q 
w r 
Q =Q 
w r 
Substituting 4. 1 7 and 4. 18 into 4. 15 
D Q p 
w r 
E =- . 
r ~ p Q 
r w 
6 p • 
r 
(4. 16) 
(4. 1 7) 
(4. 18) 
(4. 19) 
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and given that: p = a + b p r w 
6 P = b 6P (4. 20) r w 
6 Q a +b p 
E w w (4. 21) r = - · 
b,1P Q w w 
from 4. 14 and 4. 21 it can be shown that: 
E = E (1 +_ ..... a_ 
r w (4.22) 
bP 
w if, as is probable, both a and b are positive: 
E ) E (ignoring the sign) r w 
The same conclusion can be reached from the observations that 
average retail prices are greater than average wholesale 
prices, and that retail prices tend to change less than whole-
sale prices (see Chapter 1 ); 
p p (4. 23) 
r w 
- >-
b P LI P 
r w 
and given that: 6 Q 6 Q (4. 24) 
w r 
:: 
Q Q 
w r 
then: E > E (numerically) r w 
(4. 25) 
Ignoring bacon and non-carcase meat, which are not strictly 
comparable, the estimated retail elasticities of demand are 
-
all numerically greater than the corresponding wholesale 
elasticities. However, the relative sizes are not similar. 
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At wholesale, the demand for pork is estimated to be more 
price elastic than that for beef, which in turn is more elastic 
than demand for lamb and mutton, while at retail the order of 
decreasing price elasticity of demand is beef and veal, followed 
by lamb and mutton 1 and then pork. 
Beef prices appear to have no significant effect on the demand 
for lamb and mutton at retail, supporting a similar finding from 
the wholesale estimates. However, while pork would seem to 
compete significantly with lamb and mutton at wholesale, the 
pork price coefficient in the retail lamb and mutton demand 
equation is neither positive nor significant. 
Both beef and veal demand equations show a significant 
positive coefficient of lamb and mutton price, implying 
substitutability, and the retail estimate is appropriately higher 
that the wholesale estimate. The apparent complementary 
relationship between pork and beef at wholesale is not 
reflected in a similar retail estimate. 
While lamb and mutton is apparently competitive with pork in 
the wholesale market, this does not appear to be true at retail. 
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The retail estimates are consistent here, in that neither the 
cross elasticity of demand for pork with respect to lamb and 
mutton, nor that for lamb and mutton with respect to pork, 
is significant. Both the retail and wholesale estimates suggest 
that a rise in beef prices results in an increase in the 
demand for pork, the response being greater at retail. 
As far as responses to income changes are concerned, if the 
- -
assumptions that Q = Q and tl Q = l.l Q are true then 
w r w r ' 
the income elasticities of demand at retail and wholesale should 
be identical. In this case this is obviously not so. While the 
income elasticity estimates at wholesale for lamb and mutton 
and pork are positive and significant, Philpott 1s and Matheson 1s 
retail estimates show that only beef and veal demand exhibits 
a significant response to income. 
A comparison of Tables 4. 2 and 4. 5 show that the estimates 
of retail and wholesale seasonal demand shifts are not altogether 
dissimilar. While wholesale demand for lamb and mutton is 
significantly higher in the first three quarters than in the 
fourth quarter of each year, and particularly so in the first 
and third quarters, retail demand is significantly higher in the 
second quarter only. The seasonal demand shifts for beef and 
veal seem to be similar in both markets, and the same holds 
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for pork, except that wholesale demand for pork is 
significantly lower in the first quarter than in the fourth, 
whereas this is not so at retail. 
A final observation is that the degrees of explanation of the 
demands for lamb and mutton, and beef and veal are 
considerably higher in the retail equations than in the wholesale 
estimates. The reverse holds for the pork equations. 
This comparison of two similar carcase meat demand studies, 
one at the wholesale level and the other at retail, reveals 
some similarities in the demand relationships at the two levels. 
Where these similarities exist, the estimated retail elasticities 
are appropriately numerically higher. However, in several 
cases, the estimated relationships are quite different, the 
disparities being most evident in the income elasticity 
estimates. This can be expected, since the role of income in 
a wholesale demand model is not clear. 
4. 5 THE RESULTS - DISAGGREGATED EQUATIONS 
4. 5. 1 Regression Coefficients 
The estimated regression equations, resulting from the 
· t the disaggregated 
application of least squares regres s1on ° 
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Price and demand equations (4. 1 O a d 4 11) n • , are shown in 
Tables 4. 6 and 4. 7 respectively. 
Equation 271, explaining frozen lamb demand, produced 
a higher coefficient of multiple determination than did the 
corresponding price equation, 2 81. As expected, the 
coefficient of frozen lamb price in equation 271 is negative, 
and is significant at the So/a level. The positive significant 
coefficient of the price of fresh lamb and mutton suggests a 
competitive relationship and this is supported by an estimated 
negative coefficient of fresh lamb and mutton disappearance in 
the frozen lamb price equation, which is, however, significant 
at the 1 Oo/o level only, and is the coefficient of frozen lamb 
disappearance itself. An interesting result in 2 81 is the 
significant positive coefficient of frozen beef disappearance, 
suggesting complementarity. In neither frozen lamb equation 
do the estimates suggest the existence of any significant 
relationship between frozen lamb and frozen mutton, chilled 
beef, fresh beef, pork, bacon, or offal. Likewise, in neither 
case is the income coefficient significant. While there 
appears to be no seasonal influence on lamb prices, the 
demand for lamb is significantly higher in the first and tbird 
quarters than in the fourth quarter of each year. 
--
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TABLE 4. 6 
QUARTERLY WHOLESALE DISAGGREGATED MEAT PRICE REGRESSION EQUATIONS 
-
tE;quation Dependent Dis a ppear a nce : (000 tons) Deflated Season 2 
Variable: I I I Offal Total 1st 2nd 3rd R K Deflated Constant Fro z en Froze n Fresh Froz e n Chilled I Fresh Pork Bacon Pers. Disp. Quarter Quarter Quarter 
Price: Lamb Mutton L. & M. Be ef Beef Beef Income 
(d/lb) 
{£m.) 
x x -·- ;:}:: :::::: ':'+ '•' 
281 Frozen l amb 2 8. 42 9 -o. 128 +0.024 .. o. 1 90 +0.206 +o. 021 +o. o Io ... o. 0 92 -0.031 +o. i 1 9 +o. 003 7 ... 2. 7 66 ... 4. 324 +o. 096 o. 74 1.369 
~o 73) (. 2 7 1) (. 0 97) (. 0 89) (. 04 9) (. 055) (. 092) (. 116) (. 342) (. 0038) (2. 842) (3. 701) (2 . 97 0) 
-·- ':'+ ' •' 
282 Frozen 3.442 +0.001 .. o. 155 .. o. 02 8 +o. 148 .. o. 009 +o. 020 ... o. 002 .. o. 065 -0.072 +o. 0037 +0.043 ... o. 561 .. o. 245 o. 50 1. 401 
mutton (. 04 6) (. 1 71) (. 0 6 1) (. 05 6) (. 031) (. 035) (. 05 8) (. 07 4) (. 21 6) (. 0024) (1. 7 9 8) (2. 342) (1.879) 
:::::: :i:C:::c >:<+ 
283 Fresh lamb 41. 1 92 .. o. 03 9 ... o. 102 -0.259 +o. i 1 o +o. 028 ... o. 030 .. o. 086 ... o. 004 +o. 063 +o. 0035 -3. 007 +0.473 .. o. 356 o. 87 1. 505 
(. 071) (. 263) (. 0 94) (. 087) (. 04 8) (. 054) (. 090) (. 113) (. 33 2) (. 003 7) (2. 763) (3. 599) (2. 887) 
* -·- -·-' •' . x ::::: x ::;c ~c ':'+ 
284 Frozen beef 34.431 +0.054 +o. 418 +0.051 ... o. 15 9 .. o. 0 94 .. o. 080 +o. 182 -0.152 .. o. 150 +o. 0020 +z. 270 +l. 463 +z. 703 o. 76 1. 402 
(. 054) (. 200) (. 072) (. 066) (. 03 6) (. 041) (. 06 8) (. 0 86) (. 252) (. 002 8) (2. 0 97) (2.731) (2 .191) 
-·- ::{:::::::: *: ::: :: x x x ::::c :::::: ::::: :::c:i:< >:<+ '•' 
285 Chilled beef 3 7. 800 .. o. 018 +o. z45 -0.027 +o. 021 
... o. 159 ... o. 081 +o. 021 .. o. 0 89 +o. z 95 +0.0012 +z. 123 +3. 425 +3. 996 o. 91 1. 502 
(. 032) (. 118) (. 042) 
I (. 03 9) 
I 
(. 021) (. 024) (. 040) (. 051) v 49) (. 001 7) (1.236) (1. 6 0 9) (1.291) 
I 
I 
-·- :::c::::c ::;:::::::: -·- :::c:::~ :::::: ':' x '•' '•' x x x 
286 Fresh beef 44.651 +o. o 14 
+o. 245 +0.025 +0.024 ... o. 068 ... o. 105 +o. 151 .. o. 13 8 +o. 068 .. o. 0007 +2. 51 9 +3 . 3 1 8 +z . 7 83 o. 88 1. 488 
(. 03 8) (. 140) l (. 050) 
I (. 046) (. 025 ) (. 02 8) (. 04 8) (. 06 0) (. 17 6) (. 0020) (1.466) (1.909) (1.531) 
I I -
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TABLE 4 . 7 
QUARTERLY WHOLESALE DISAGGREGATED MEAT DEMAND REGRESSION EQUATIONS 
----·-
Dependent D e fla t e d Price: (d/lb) Deflat ed S eason 
Equa tion Variable : Constant Total 2 ---. 
Disappeara nce: I R K Frozen Frozen Fresh , Frozen Chilled Fresh Pork Bacon Pers . Disp. 1st 2nd 3rd 
(000 tons) L amb Mutton L amb I Beef Be ef Beef Incom e Quart e r Quar t er Quar t e r 
(£ m,) 
' •' +~.876rl92 '•' ::,:: ::,:: .. , .... , .. '·' -271 Frozen L amb 14. 955 -2 . 273 +0.444 +o. 2 85 -0.337 +l, 005 -0.341 +o . 005 +26 . 466 +11,339 +14,759 o. 85 z. 621 
(. 87 5) (. 940) (.795) (. 830) (1. 14 5) (1. 326) (. 95 2) (. 834) (. 007} (5. 395) (9.541) (5. 8 90) 
·'- ':' ::;c >::: I >:.::: ):( ' •' x x 
272 Frozen 1 7. 910 -0 .075 -0.532 +0.221 +0 .002 ... o. 248 +o. 6 5 9 +o . 7 85 -0.605 .. o. 003 , .. o. 227 +o. 134 +o. 507 o. 82 z. 335 
mutton (. 22 9) (. 246) (. 2 0 8) (. 21 7) (. 2 9 9) (. 346} (. 24 9) (. 21 8) (. 002) I (1. 409) (2.493} (l .539) 
........... ·'- ........ , .. ....... ,_1 .. ........ 1 ... , ,, .. , ..... , .. .., .... , .. 
273 Fresh lamb 31. 7 92 +o. 660 - 0.452 .. 2. 400 -0. 482 +o. 3 84 +o. 364 +o. 262 +0.43 1 +o. 013 .. 13. 01 3 ..6. 1 82 +2 . 3 84 o. 92 1. 8 99 
and mutton (. 752) (. 807) (. 683) (. 71 3) (. 9 83) (1.1 39 ) (. 81 8) (. 71 6 ) (. 00 6) (4 . 63 2) (8.192) (5. 057) 
.. 1 ..... 1 .. .. 1 .... 1 .. ::::::: ::::::: ... 1 ... .. 1 ... _.l .. _.I, 
274 Frozen beef 1o.591 +0.372 
I 
+o. 707 ... o. 141 -2.240 +o. 5 83 +2. 7 54 +o. 364 ... o. 2 99 ... o. 00 6 .. o. 953 -2.065 +0.273 o. 90 1. 765 
(. 532) (. 5 71 ) (. 4 83} (. 504) (. 69 5) (. 805) (. 57 8) {. 507 ) (. 004) (3. 276) (5. 7 93) (3. 5 7 6) 
:i::: .. 1 .... 1 .. :::::::::::: ::::: 
........... .. ..... , .. ...t .... • .. 
'l" .. 1' .. , ..... , .. .. ........... .. , .... , .. 
275 Chilled bee f 51.2 74 +0.374 .. 1. 842 +o. 5 87 I -o. 967 .. 6.472 +4. 438 +l. 1 88 ... o. 652 +o. o 13 +12. 324 tl 1. 80 8 +l 7. 0 94 o. 84 2. 084 
(. 71 6) (. 7 6 8) (.65 0) I (. 6 7 9) (. 93 6) (1. 0 84) (. 77 8) (. 6 82) (. 00 6} (4.411} {7.801) (4. 815) 
_,_ .......... ;:;::::::: -·- >::: .J .. .J .. :::c::::: >:'+ x ' •' x .. , ... ..... '•' .. , ...... , ... 
276 Fresh b ee f 333.354 +l.357 +2. 05 6 - 0. 858 +2.310 +2 . 462 ... 9. 2 73 ... 4. 063 +2 . 1 80 +o. 004 ... 1. 058 .. 23. 803 ... 3 3. 403 o. 93 1. 50 9 
(1. 037 ) (1. 114) (. 942) (. 984) (1. 357 ) (1. 571 } (1. 12 8) (. 989) { . 00 8) (6. 3 92} (11.305) (6. 97 8) 
' I 
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The frozen mutton price eq at· (2 82) 
u ion is nota ble in that the 
R
2 
is not significant, and apparently the only meat disappear a nce 
affecting the price of frozen mutton is that of frozen beef, 
the relationship being complementary rather than competitive. 
The frozen mutton demand equation, 272, possesses a 
significant negative coefficient of frozen mutton price and 
2 
the R is highly significant. There is a suggestion that fresh 
beef is a competitive meat (significant coefficient at the 10% 
level}, while the pork price coefficient is highly significant a nd 
also positive. The significant coefficient of bacon price is of 
perverse sign for a competing meat, and the income effect on 
frozen mutton demand would appear to be zero or, if anything, 
negative. These estimates show no significant seasonal shift 
in either the mutton demand or price functions. 
The estimated fresh lamb and mutton demand and price 
equations (273 and 283 respectively} are consistent, in that the 
f · and own disappearance are both coefficients o own price 
f While none of the other meats appear negative and signi icant, 
to have any significant influence. The income coefficient in the 
demand equation (273) is positive and significant, and the seasonal 
f h 1 b and mutton is coefficients imply that the demand for res am 
. h f. t quarter than in the fourth. significantly lower rn t e irs 
nel.ther the income nor the seasonal price equation (2 83) 
In the 
) 
I 
coefficients are significant. 
The frozen beef demand equation, 274, provides a higher 
degree of explanation than does the corr es ponding pric e 
equation, 2 84, but both R 
2 
statistics are highly significant. 
In both cases the frozen beef coefficient is negative and 
significant, and the significant positive coefficient of frozen 
165 . 
mutton disappearance in equation 284 supports the complementa r y 
relationship found between these two m eats in the frozen mutton 
price equation, 282. Chilled beef a ppears to be a substitute 
for frozen beef and th e re is som e evide nc e that this is a l so true 
for fresh beef, while the significant positive coefficient of 
pork disappearance would suggest tha t pork is complementary 
to frozen beef. The b a con dis a ppear a nc e c oefficient in 
equation 2 84 is n egative, but significant at the 101o l evel onl y . 
From the frozen beef demand equation, 274, i t would appear that, 
apart from frozen beef itself, the only m eat significantly 
influencing its dis a ppearance is fresh b eef , the r e l ationship 
being competitive. In n eithe r froz e n beef equation a r e the 
s easonal or income co efficients significant. 
In the chilled beef equations, 275 and 285, the own price and 
own disappearance coeffi cients are negative a nd significant. 
Likewise, in both equations the fresh beef coefficient is 
highly significant and of correct sign for a competing meat, 
while the coefficients of frozen mutton price and 
disappearance are significant at the 5'% level and of perverse 
sign, suggesting complementarity. The coefficients of bacon 
and offal disappearance in equation 285, although significant 
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at the 101o level only, suggest that they are, respectively, 
competitive with and complementary to chilled beef. The income 
coefficient in the chilled beef demand equation is positive and 
significant, while that in the price equation is very small and not 
significant. There would appear to be an upward shift in demand 
for chilled beef in the first and third quarters, while chilled 
beef prices are higher in the second and third quarters. 
As would be expected, the coefficients of fresh beef price 
and disappearance in the fresh beef demand and price equations 
(276 and 286 respectively) are negative and highly significant. 
From the price equation, it appears that chilled beef competes 
with fresh beef on the wholesale market, and this conclusion 
is supported by the positive coefficient of chilled beef price in 
the demand equation. The positive significant coefficient of 
frozen beef price in equation 276 suggests that frozen beef is also 
competitive with fresh beef as would be expected, but this 
evidence is not supported by the frozen beef disappearance 
coefficient in equation 2 86. 
The estimated 
167 . 
pork and bacon coefficients in both fresh beef equations suggest 
that pork is complementary to fresh beef, while bacon is 
competitive. Contrary to expectations, income appears to 
have no effect on the demand for, or price of, fresh beef, 
while the seasonal coefficients in the price equation, 
although significant at the 1 Oo/o level only, suggest that, ceteris 
paribus, buyers pay a lower price for fresh beef in the fourth 
quarter than in the others. Other factors being constant, 
demand for fresh beef would seem to be lower in the second 
and third (spring-summer) quarters. 
Estimation of the Von Neumann Ratio shows that significant 
(at the 5o/o level) positive autocorrelation of the residuals is 
present in all six price equations (281 to 286). Similarly, 
significant negative autocorrelation of the residuals in equation 
271, explaining the disappearance of frozen lamb, and 
significant positive autocorrelation of the residuals in the 
fresh beef disappearance equation, 276, are found. Under these 
circumstances, the usual tests for significance of regression 
coefficients do not apply and, therefore, too much reliance 
should not be placed on the estimates in the equations so 
affected. 
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4. 5. 2 Elasticities and Flexibilities 
Tables 4. 8 and 4. 9 contain, respective ly, the estimat s 
of the disaggregated quarterly wholesale elasticities of 
demand and price flexibilities for the six classes of lamb, 
mutton, and beef examined. As in Tal::les 4. 3 and 4. 4, showing 
the aggregated estimates, estimate (a) in each case is the 
estimate derived directly from the regression coefficient 
concerned, while the elasticity and flexibility estimates (b) 
are derived from the inverted matrices of flexibilities a nd 
elasticities respectively. As was done with the aggregated 
estimates, attempts were made to invert the matrices with the 
elements, other than those derived from regression 
coefficients which are significant at the 10 '% l evel or better, 
put at zero. However, this was found to be impossible as 
those matrices proved to be singular, or became singular 
through rounding • 
As is the case with the aggregated equations, the two sets of 
estimates are anything but consistent (se e Fig. 4. 1 ). The 
order of (numerically) decreasing price elasticity of demand 
is chilled beef, frozen beef, fresh lamb and mutton, fresh 
beef, frozen lamb, and frozen mutton; the order of (num eri c a lly) 
increasing direct pric e flexibility, which would be expe cted on 
a priori grounds to be similar, is frozen mutton (z ero ), frozen 
TABLE 4, 8 
ESTIMATES OF QUARTERLY WHOLESALE MEAT DEMAND ELASTICITIES (DISAGGREGATED) 
Elasticity of 
Elasticity With Resp e ct To: 
Deflated 
Dema nd for: Frozen Frozen Fresh Frozen Chilled Fresh Pork Bacon 
T. P. D. 
Lamb Mutton Lamb Beef B ee f Beef 
I Income 
~ -'· >,::: .,, 
Frozen (a) -0. 7 9 +o. 07 +o. 76 +o. 06 +o. 11 -0. 12 +o. 38 -0. 15 +0.32 
amb I +2. 64 +3. 68 
I 
{b) -0. 89 
J 
tl. 27 -2,73 -0,69 .. 5, 11 
-· >:::: :::< -·· .,, x .,, x 
Frozen (a) -0.15 -0. 49 +o. 5o +o. oo -0,53 tl. 31 tl. 65 .. 1. 48 ... 1. 0 9 
mutton 
{b} +5,68 +2. 81 -2.71 +8. 70 -5. 81 -1.36 -9. 32 
>,<: :::~ 
j -o. 18 I 
-,r,-
I .,, Fresh lamb (a } +o. 28 -0.09 .. 1. 20 +o. 18 +o. 16 +o. 12 +o. 23 +l, 04 
and mutton 
(b} +0,04 -0. 3 7 -2,05 .. 1. 3 7 I +o. 07 tl. 56 +2. 46 
I 
,_, -I ,:,,:, I :::::::::::: Froz e n be e f (a } +o. 28 +o. 25 -0. 12 -1.44 +o. 48 +2. 12 +o. 30 -0,28 -0. 85 I 
{b) tl. 92 +2. 77 -1. 3 6 t l, 98 -2,47 tl. 66 -4. 77 
I I 
::I:: I I ::ii:::>,< :::.:::::1::: I ::,::: 
Chille d b ee f (a ) +o. 1 7 
I 
-0,40 +0.32 ~o. 3 8 .. 3. 2 6 +2. 0 9 +o. 5 9 -0. 3 8 +l, 12 
{b} +l, 23 -0.25 +o. 06 +o. 70 -4. 6 0 +2. 6 9 
I I 
+o. 49 
x I .,, I x o;, ..... ,-. .. ,, ... , .. S,? I Fr e sh b eef (a ) +o. 1 7 +o. 12 -0. 12 +0.24 +o. 33 -1. 15 -0,54 +o. 33 +o. 09 
I {b) +0.63 +0. 64 I 
-0.53 tl. 27 I -0. 2 8 I -1. 7 0 .. 1. 80 I l 
(a) D e rive d dir e ctly from co effici e nts of Equa tions 2 71, 2 72, 2 7 3 , 2 74, 2 75, 2 7 6 , 
(b} D e rive d from inv e rted 6 x 6 m a trix of fl exib i litie s from Equat io n s 2 81, 282, 283, 2 84 , 2 85, 2 86 , 
TABLE 4. 9 
ESTIMATES OF QUARTERLY WHOLESALE MEAT PRICE FLEXIBILITIES (DISAGGREGATED) 
Flexibility With Respect to: 
Pric e Deflated 
Flexibility of: Disappearances of: T. P. D. 
I /Bacon 
Income 
Frozen Frozen Fresh Frozen Chilled Fresh Pork Offal 
Lamb Mutton Lamb & Beef Beef B e ef 
Mutton 
I 
I _,_ 
I x x -·-¥rozen lamb (a) -0.37 +o. 01 -0.44 +o. 27 +o. 05 +o. 08 -0.42 -0.18 +o. 26 +o. 69 
I {b) +o. 48 ... o. 81 ... o. 09 +o. 90 +o.oo +o. 25 ... o. 20 
-·-, ,, 
Frozen (a) +o. 01 -0. 1 7 -0. 14 t 0.42 ... o. 04 +o. 35 -0,02 ... o. 7 9 -0.34 +l. 4 7 
mutton (b) +o. 1 7 -0, 98 ... 1. 55 t 0.31 -0,08 +o. 13 / +o. 83 
' •' 
Fresh l a mb (a) ... o. 10 -0.04 .. o. 52 +o. 12 +o. 05 -0. 21 .. o. 34 -0.02 -0, 12 +o. 5 6 
{b) -3.56 -1. 94 .. 1. 67 -6. 15 -0.32 -0. 77 -4,04 
~ :::,::: ' •' x :::.i:: x 
Fro ze n b ee f (a) +o. 18 -0.25 +o. 14 -0. 25 -0,24 -0.77 +o. 98 -1. 02 -0. 3 9 +0.44 
I {b) I -o. 6 3 -0.57 -0. 85 -2. 72 -0.28 -0. 34 -1,50 
r--
' •' .. !' .. ...... :: • .::::.< x x 
Chille d b ee f (a ) -0.05 +o. 12 -0.06 +o. 03 -0.32 -0. 6 1 +o. 09 -0.47 +o. 6 0 +o. 21 
I 
I {b) +o. 2 6 -0. 10 -0.21 -o. 28 .. o. 3 8 +o. 06 I +o. 21 
x ---r 
I 
:::.::: :::,:: ::,::: l ...... ..... '•' 
I F resh b ee f {a) +0.04 +o. 12 +o. 0 6 +o. 03 -0. 14 -0. 84 +o. 68 -0.77 +o. 15 -0. 13 
{b) -1,4 6 -1. 3 3 -1. 91 -5. 1 9 -0. 6 2 1-1. 3 1 I - 3 .21 
{a ) D e riv e d dir e ctly from co effi c ients o f Equa tions 281, 2 82, 283, 284, 2 85, 28 6 , 
(b) D e r i v e d from inve rt e d 6 x 6 m a trix o f e l a sticitie s from Equ 3..tions 271, 272, 273, 27 4 , 275, 27 6 . 
beef, chilled beef, frozen lamb (although significant at 
the 1 Oo/o level only), fresh lamb and mutton, and fresh 
beef. 
1 71 . 
The estimated price elasticities of demand for the three 
classes of lamb and mutton are all numerically greater than 
the aggregated estimate for all lamb and mutton, the reverse 
being true for the direct price flexibilities, The same 
observation holds for the beef estimates also, 
By deriving estimates of aggregated price elasticities of 
demand and price flexibilities from the disaggregated 
elasticity and flexibility figures, the consistency of the two 
sets of estimates can be examined. The price elasticity of 
demand for a set of n goods aggregated can be shown to be equal 
to the weighted average of the n x n disaggr egated price and 
cross elasticities, the weights being the n average quantities 
demanded and the n proportionate changes in quantity, A 
similar relationship can be shown to hold for price flexibilities. 
Under the simplifying and somewhat unrealistic assumption 
that the proportionate changes in quantity demanded or price 
of all n goods are the same, it can be shown that the following 
relationships hold : 
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n n 
2: Q. 
l ~ e .. lJ 
E 
i=l j =l 
n (4. 26) 
n n 
>- 6. 2= f .. - l lJ 
i=l j =l (4. 27) 
Fn = 
n 
~ Q. l 
i=l 
where: E = aggregated price elasticity of demand for n goods; 
n 
F = aggregated direct price flexibility of n goods; 
n 
Q. = average quantity demanded of the i th good; 
1 
e . . = elasticity of demand for the i th good with respect 
lJ 
to price of the j th good; 
f .. = price flexibility of the i th good with respect to 
lJ 
quantity of the j th good; 
i =1,2, ••••••••••• ,n; 
J = 1 , 2 , ••••••••••• , n. 
The estimates of the aggregated price elasticities of demand 
and direct price flexibilities derived from the disaggregated 
estimates, as shown above, are : 
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Price elasticity of demand for all lamb 
and mutton = -0.40 (-0.41) 
Price elasticity of demand for all beef = -0.56 (-0. 54) 
Direct price flexibility of all lamb and 
mutton = -0,70 (-0. 64) 
Direct price flexibility of all beef = -0. 98 (-1. 34) 
These are sufficiently similar to the corresponding estimates 
from the aggregated equations (shown in parentheses) to 
suggest that at least the bias is consistent. 
The estimates of disaggregated elasticities and 
flexibilities show that fresh lamb and mutton price and 
disappearance have virtually as great a proportionate effect on 
frozen lamb disappearance and price as does frozen lamb itself. 
The apparent complementary relationships between frozen beef 
and frozen lamb and frozen mutton exhibited in the disaggregated 
flexibility estimates are not reflected in the aggregated lamb 
and mutton flexibilities, probably because frozen beef represents 
only about 1110 of total beef disappearance. The large positive 
cross elasticity of demand for frozen mutton with respect to 
pork does seem to be reflected in the positive, if smaller, 
cross elasticity of demand for all lamb and mutton with respect 
to pork. The weighted (by average quantities) average of the 
I 74 
income elasticities of demand for the three classes of lamb and 
mutton is + O. 4 9, which supports the aggregated estimate 
of + O. 42. However, most or all of this positive income 
effect on lamb and mutton demand appears to be concentrated 
in the fresh lamb and mutton sector, while frozen mutton 
may be regarded as an inferior good. 
The complementary relationships between frozen mutton and 
all three classes of beef thrown up by the disaggregated beef 
flexibility estimates are not reflected in the estimated aggregated 
cross price flexibility of beef with respect to lamb and mutton, 
probably because frozen mutton forms only some 9°/o of all 
lamb and mutton disappearance. The aggregated elasticity 
estimates, on the other hand, do suggest that lamb and mutton 
competes significantly with beef, despite the fact that the only 
significant disaggregated beef cross elasticities are those 
between chilled beef and frozen mutton (negative) and 
between fresh beef and frozen mutton (positive). All four 
sets of estimates - aggregated and disaggregated 
elasticities and flexibilities - consistently suggest that 
the relationship between beef and pork is complementary 
rather than competitive. The estimated cross price 
flexibility of all beef with respect to bacon is consistent with 
the disaggregated estimates, but the quantity weighted average 
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of the individual beef income elasticities is + O 23 • • compared 
with the non ... significant aggregated estimate of + o. 08. 
4. 6 SUMMARY OF QUARTERLY EQUATIONS 
This examination of the relationships causing quarterly 
price (and demand) fluctuations in the United Kingdom 
wholesale meat market was attempted as a substitute for an 
analysis of longer term (annual} movements in the period 
since decontrol, which could not be satisfactorily carried out 
because of the small number of observations (ten) available 
at the time. The model is specified in conventional consumer 
demand form, although it is, in fact, applied to a wholesale 
market situation where the influence of income is only 
indirect and the structural relationships are likely to be quite 
different from those of consumer demand. The model was 
tested in both demand and price dependent forms; however, 
neither of these fulfils the requirements of a single equation 
system, since it is most probable that prices and disappearances 
are jointly determined and the only exogenous variables 
appearing are deflated income and the seasonal dummy 
variables. 
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The method of estimation used was ordinary single 
equation least squares regression, simply because no other 
method was available at the time or in the limited time available 
to carry out this part of the study. The disadvantage of this 
method is linked to the limitations of the model mentioned 
above. The equations were estimated in linear form to be 
consistent with the analyses over other time periods, and 
because there is no reason to believe that any other form 
would produce a better fit. 
As mentioned above, the assumption that prices are endogenous 
is supportable; the assumption that disappearances are 
exogenous is not. Thus, errors of specification appear in 
both forms of equations tested - the structural demand 
equations and the price equations. To correct these errors, 
assuming that supplies are predetermined, functions explaining 
stocks in terms of predetermined variables would have to be 
included. Supply functions may also be required. A logical 
extension of the analysis discussed in this chapter would be 
the testing of a more completely specified simultaneous 
quarterly price model. Time did not permit. 
There are also, undoubtedly, errors in the data. 
Whereas 
disappearances and income data can be accepted as being as 
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accurate as can be reasonably expected, there is likely to 
be a considerable amo t f · · · un o error in the price information, 
because of the complex nature of the market and the methods 
of collecting price intelligence. In addition, the prices used 
are quotations for representative grades rather than for all 
sales. 
The widely divergent nature of the elasticity and flexibility 
estimates, derived from the demand and price equations, is 
evidence of bias in one or both forms of the estimates resulting 
from the errors outlined above. The direction of the bias is 
unknown, as are the positions of the true price/quantity 
relationships in relation to the estimates. The existence of 
significant autocorrelation in the residuals of many of the equations 
tested must cast further doubt on the reliability of the estimates. 
The inconsistency of the estimated cross price flexibilities 
and cross demand elasticities suggests the need for the 
application of symmetry restrictions. These symmetry 
restrictions, together with others which can be applied to 
elasticity estimates, are derived from the theory of consumer 
demand and are well known. (Z) It is likely that they could be 
adapted satisfactorily to wholesale demand equations, whereas 
in these estimates the only condition fulfilled is the homogeneity 
condition, which requires only that all prices and incomes 
be expressed as ratios. Houck (1966) (3 ) derived, from the 
restrictions commonly applied to demand functions, a 
corresponding set of restrictions on price flexibilities. In 
doing so he showed that, if the homogeneity condition holds 
for elasticities, then each price flexibility with respect to 
income must equal + 1. 0, which suggests the need for a 
re-examination of the meaning and use of this parameter. 
Thus, when zero-degree homogeneity is assumed and the 
estimated price flexibility with respect to income is 
different from + l, it could mean that some important 
competing or complementary products are omitted, tastes 
and preferences have changed, or the assumption of 
predetermined supply may not hold for all goods analysed. 
This would appear to be the case here, i.e. the model is 
incompletely and incorrectly specified. 
To summarise 
(1) The quarterly wholesale meat price model 
as tested is incorrectly and incompletely specified. 
(2) There is a need to apply restrictions to the 
elasticity and flexibility estimates. 
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(3) When tested in demand equation form, the model 
generally gives a better degree of explanation than in 
the price equation form. 
(4) The estimated elasticities and flexibilities are 
in cons is tent with each other, either or both being 
biased. The presence of autocorrelation must also 
cast doubt on the reliability of the estimates. 
(5) Demand elasticities at retail are generally higher 
than at wholesale, as would be expected on a priori 
grounds. 
(6) The aggregated and disaggregated estimates are 
generally consistent. 
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CHAPTER 5 
ANALYSIS OF MONTHLY PRICE FLUCTUATIONS 
SIMPLE PRICE MODEL 
5. 0 INTRODUCTION 
The final and major part of this study consists of a n a nalysis 
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of sho r t- 1un wholesale meat p r ice fluctuations and the fac tors causi ng 
them. The shortest period for which reliable data are available is one 
month. The aims are to compare the estimates of monthly relationships 
with those found in the quarterly and annual analyses, in ord er to obtain 
some assessment of the relative sizes of the long-run a nd short-run 
influences of the various factors on prices, as well as to provid e a model 
capable of forecasting within-year price fluctuations. 
The first stage of the short-run price fluctuation a nalysis is 
described in this chapter and involves the testing of a simple, static, 
single equation model for the price of frozen lamb only. 
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5.1 THE SIMPLE MONTHLY PRICE MODEL 
5. 1. 1 Graphical Relationships 
Figure 5.1 shows the fluctuations in monthly prices of New Zealand 
frozen lamb (29/36 lb, prime) c ompared with the monthly 
disappearances and mid- month stocks of frozen lamb in the 
United Kingdom. Disappearance of a meat in one month is, as 
defined earlier, the supply of that meat becoming available during 
the month concerned, plus changes in stocks over the month. 
Figures for mid-month stocks of meat were available for the 
period January 1956 to October 1960 only. 
The relationships between prices and disapp ea rances and stocks 
are not very clear. For most of th e period covered by Figure 5.1, 
there appears to be an inverse relationship between price a nd 
disappearance. However, at certain times there is an inverse 
relationship between price and stocks rather than between price 
and disappearance, for instance in early 1957 and early 1960. 
This would suggest that the demand for lamb co nsists not only of 
demand by retailers (disappearance), but also of demand by whole-
sale rs to hold stocks. This hypothesis was used as the basis for 
( 1 ) 
a monthly price model by Philpott (1961) , as described in 
Se c tion 2. 1. 
5.1. 2 The Model 
A series of equations attempting to explain monthly lamb price 
fluctuations were estimated, b ase d largely on th e model tested by 
Philpott (1961) ( l \ 
Equation 2.4 : y = a + bX 1 + cX2 (5. 1 ) 
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y = Monthly average price of New Zealand frozen 
prime lamb, 29/36lb, a t Smithfie ld; 
xl = Monthly disappearance of imported lamb; 
xz = Mid-month stocks of imported lamb. 
An equation of this form, but substituting fr oze n lamb for a ll 
imported lamb, was tested for the years 1956, 1957, 1958, 1959 and 
1960 (first ten months only) individually, a nd for the whol e p eriod . 
This basic equation was then modified by omitting stocks or including 
disappearance and stocks of f rozen mutton, in various c ombinations. 
Because of the restric tion on the tim e period imposed by the 
availability of mid-month stock data, a further series of equations 
was tested using the average of beg inning and e nd of month stocks 
instead of mid-month stocks, and supplies of other meats were also 
includ e d in some equations. 
Some of thes e e quations were test ed in both linear a nd logarithmic 
forms, but since the results suggested that linear a pproximation of 
the relationships gave a slightly be tter fit, a nd for th e sake of 
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consist e n c y, the log a rithmic e qu a tions we r e d i sca r ded . 
5.1. 3 Assumptions 
A mod e l of the form of e quation 5.1 invol ves the ass u m ption that 
disappea r a nce and mid - month stocks are p red e t e r m ined . Over a 
p e riod a s short as a month, it w o uld s ee m safe to t ake supplies as 
pr e d e t e rmined; howeve r, in th e case of fr oze n l amb , neither 
dis a ppe ara nce nor mid-month stoc k s e qu a l s upplies a nd, in fac t , 
it is probabl e tha t a ll three va?i a bl e s a ppea ring in e q uation 5.1 a r e 
jointly d e t ermine d. Thus th e us e of s ing l e equ a tion l eas t squares 
regr e ssion on equ a tions of this f orm w ill produ ce biased es ti mat es . 
The arbitra ry c hoice of one of s eve r a l jointly d e t e r m ined va r iabl es 
a s the so- c alled 'd e p e nd e nt' va ria bl e is of little c onsequ e nce if t he 
resulting r eg r e ssion e qu a tion is to b e us e d only f or forecas t i ng 
futur e valu e s of tha t va ria bl e , but, b ecaus e of t he resu lting 
spe c ific ation e rrors, the e stim a t e d c o effi cie nt s mu st no t be 
r e g a rd e d a s true d e m a nd p a r a m e t e rs. 
It mu s t a lso be not e d tha t Philpott's mod e l did not incl ude t he 
dis a pp ea r a nce of lik ely c omp e ting m eats as expl a n a tory var i abl es , 
nor we r e lamb price s m easur e d a s a ra tio to a ll othe r prices; 
i. e . d efl a t e d by som e ind ex of prices of a ll c omp e ting g oods . 
Ne ithe r w as a ny a tt e mpt m a d e to a llow f o r t he i nd i rec t effec t s of 
inc om e or a ny othe r shif t fac tors on whol esal e dema nd . 
' 
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5.2 THE DATA 
Data us e d to test equations A to K (using mid- month stocks) are 
listed in Appendix: C, while data used in equations 500 to 510 (using average 
stocks, etc.) are taken from the data listed in Appendix: D {d escribed in the 
following chapter). 
All disappearance and sto ck figures are in thous a nds of tons p er 
calendar month. Disappearances of frozen meats are calcu lated by 
adjusting the import figures by the relevant stock cha ng es . Disappearance 
of fresh lamb and mutton is assumed to be equal to monthly prod uction plus 
imports of these meats. U .K. meat production figures, as published by the 
Commonwealth Economic Committee, r efe r to standard four or five week 
months. They a r e converted to a calendar month basis in order to be 
consistent with the import data. 
Weekly end-of-week figures for quantities of m eat held in 
government and public-owned c old stores we r e available f rom various 
sources for the period January 195 6 to O c tob e r 19b0. Mid-month stocks are 
taken to be the e nd-of-w eek stocks nearest to th e middle of th e month. 
The pric e s used are monthly averages of weekly I. M. T .A. 
quotations for New Zealand prime f roz e n lamb, 29/36lb• 
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The data used in equations 500 to 510 are described in 
Chapter 6 . Disappearances and supplies are all calculated on a calendar 
month basis. Average stocks are estimated by averaging beginning and 
e nd of month stock figures which were available, at the time, from June 
1955 to December 1964, thus extending the period for which these 
e qu atio ns cou ld be tested. No t e,however, that these average stock 
figures do not n ecessarily represent the average level of stocks over 
a n y month. The prices used are the same as for equations A to K, but 
a r e con vert ed to a n ex-hooks basis. The deflator used in some of the 
equatio ns is the U.K. Retail Price Index, base lb-1-62 (= 1.000). 
5. 3 THE RESULTS 
5. 3 .1 Equations A to K (first series) 
The regression equations A to K a re shown in Table 5. 1, and 
the c orresponding estimates of price flexibilities at the variabl e 
means are cont ain ed in Table 5. 2. Equation E is the same as 
( 1 ) 
that estima t ed by Philpott (19 6 1) (equation 5. 1 ), apart from 
the substitution of disappearance of frozen lamb for the dis-
a ppearan ce of imported lamb. This equation was also tested 
for the individual years 1956 , 1 95 7, 1 95 8, 1 959, and the first 
ten mo nths of 1 96 O, the results being shown in Table 5. 3. 
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TABLE 5 .1 
MO N T H LY WHO L E SA L E LAMB P RICE REGRE SSION EQUATIONS (F IR S T SERIES ) 
Equ a tion 
Dep e nd e nt 
C ons t a nt 
D i sappearanc e : (000 ton s ) Mid - Mo nth S t ocks (000 to n s ) R2 Var i a bl e 
Froze n Froz e n F roz e n F r e sh L a mb a nd 
L amb Mu tton L . a nd M . L. a nd M . 
L a mb Mu tton 
Mutto n 
x 
A 26.696 - 0. 09 7 o. 05 
(. 05 4 ) 
B W h olesal e 26 . 85 3 - 0.0 9 0 - o. 068 0 . 06 
Pr ic e (.06 0) (. 2 07) 
x 
c of 26 . 868 - 0.086 0. 06 
N. Z . 
(. 04 7) 
,,_ x 
;i:c '•' 
D P rim e 29 . 8 18 - 0.11 3 - 0.1 22 o. 11 
D ow n- Cro ss 
(. 04 8 ) (. 065) 
,;, ':c *>!c 
E L amb 28. 74 0 - 0.08 0 - o. 083 o. 19 
2 9/36 lb 
(. 05 1 ) (. 028 ) 
>:c ~c):c 
F a t 2 9.255 - o. 083 - 0. 065 o. 16 
Smithfie ld 
(. 04 5) (. 025) 
):c ):c :;:c ~c ... 1 ..... 1 ... ......... , ... .. , ....... ... ........ 
- 0 . 095 o. 3 0 G (d / lb) 35. 49 0 -0.1 28 -0. 2 ll 
(. 043 ) (. 063 ) (. 025) 
>:c *"'~ 
29 .04 0 -0~ 075 - o. 085 o. 19 H 
(. 044 ) (. 028 ) 
·-
I 2 6 .086 - o. 15 9 - o. 073 - o. 04 1 o. 04 
(.1 9 7) (. 066 ) (. 1 06 ) 
:;::: '{.:: :i:c>!c >:c '}c .. 1 ..... 1 .. o. 3 8 .. , .... , ... -0. 248 - o. 1 25 3 6 . 0 25 - 0.1 46 J 
(. 048 ) (. 06 2) (.0 27) 
w .. 1 .. ~c:;;::: x >::::: >:c >:c >:c ... , .... , .. - o. 144 +0.177 o. 42 3 4.75 8 - o. 13 9 +0.0 65 -0. 26 1 K 
(. 05 4 ) (.174) (. 063 ) (. 028 ) (. 09 1) 
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TABLE 5. 2 
ESTIMATES OF MONTHLY WHOLESALE LAM B PRICE FLEXIBILITIE S (FIRST SERIES) 
Equation 
Price Price F l exibility With Res p ec t To . 
Flexibility 
of: Disappearance Mid- Month Sto ks 
Fro ze n Froze n Froze n Fresh Lamb Mutton Lamb a nd 
Lamb Mu tton Land M Land M Mu tton 
A 
x - o. 1 0 
B - o. 09 - o. 02 
c x - o. 11 
-·- x -·-
D - o. 14 - o. 09 
... • ...... t.. 
'1" ... •' 
E New - o. 08 - o. 1 0 
):( 
F Zealand - o. 1 0 - 0 . 1 0 
::.::::::.:::: >:::: :::::: ~:::):-c 
G Frozen - o. lb - o. 1 b -o. 15 
-·--0~09 '•' H Lamb - o. 11 
I - o. 03 - o. Ob - o. 02 
............ ,1 ..... 1 .. )~):.: .., ..... r .. 
.. 1 .... 1' .. - o. 19 - o. 1 b J - o. 15 
::::::::.:< ::.::::::.~ ::::::)~ x 
K - o. 14 +0.01 -0.20 - o. 18 +O .O b 
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TABLE 5.3 
MONTHLY WHOLESALE LAMB PRICE REGRESSION EQUATIONS: 
EQUATION E - INDIVIDUAL YEARS 
I 
Frozen Mid-Month 
Year Depe ndent Constant 2 Lamb Dis- Lamb R 
Variable appearance Stocks I (000 tons) (000 tons) 
........... 
:::' >:c .. 1 ....... 195 6 28.01 - o. 03 - o. 09 0.89 
(. 03 ) (. 02) ' 
I Wholesale . 
1957 27.69 - o. 01 - o. 02 o. 03 
Price (. 08 ) (. 05) 
........... :::c >:c ........ , ... 
1958 New Zealand 3 o. 89 - o. 1 0 - o. 12 0.78 
(. 05) (. 03) 
Prime 
195 9 21.31 +0.01 - o. 02 o. 01 
Down - Cross (. 13) (. 07) 
Lamb >:< 
1960 
129/3blb {d/lb) 
I 29.40 - o. 08 - o. 1 0 0.55 
(Jan. - I (. 05) (. 04) 1 I Oct.) I I I I ' 
PRICE FLEXIBILITIES DERIVED FROM ABOVE ESTIMATES 
Year Price Flexibility w . r. t. 
Flexibility 
Frozen Mid-Month 
of: Lamb Lamb 
Disappearance Stocks 
)'~* 
195 6 - o. 03 - o. 12 
New - o. 01 -0.02 195 7 
Zealand :::.: :::c 
1958 - o. 1 0 - o. 1 b 
Frozen 
195 9 +0.01 - o. 03 
Lamb 
-·--·-
1960 - o. 09 -0.07 
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Philpott t e sted this e qu a tion fo r the yea r I 95 8 only (Section 2 . 1) , 
the r e sulting r eg r e s s ion equation be ing : 
y = 3 1.2 o. H' X I 
(. 03 ) 
*:):::'. 
- 0 . 13 x
2 
(. 02) 
From T a bl e 5. 3 , the e quival e nt equation, E(l 95 8 ), 
= 3 0. 8 9 -0.10 D -o. ti' S 
FrL F r L 
(. 05 ) (. 03 ) 
o. 89 
is : 
w h e r e : PL = monthly w hol e s a l e price of N . Z . prime l amb , 
2 9/36 lb, (I.M.T. A .) = Y ; 
D = monthly d is a ppea r a n ce of fr oze n l amb 
FrL 
s 
F r L = 
(slig htly diffe r e nt fr o m x
1 
); 
mid-month s tocks of f roze n l amb = 
The diffe r e nce s b e t wee n the reg r ess ion equations 5.2 a nd 5. 3 
ca n b e a ttribut e d to the differe nces in t he dat a o u tl i n e d i n 
S ec tion 5.1. 2. Th e hig h e r d eg r ee of expl a n a tion affo rd e d by 
(5. 2) 
(5. 3 ) 
e q uation 5. 2 (Philpott) may b e d ue to t he i nc l usion of i m po r t s o f 
fre sh l a m b in th e variabl e x
1
, s ince fresh l amb su pplies would be 
exp ec t e d to have a s trong i nflue nce o n fr ozen l amb prices . 
Philpott suggested that the sorts of re l a tionship s found in 1 958 
would be likely to hold in 195 9 a nd 196 0 a lso. The results from 
this study, shown in T abl e 5. 3, hardly support this proposition. 
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Equation E provides a satisfactory degree of ex:pl a n ation of lamb 
price fluctuations in 1956, 1958 a nd p erhaps 19 6 0, but in 1957 and 
1959 the ex:planation given is v irtually nil. Apart from t he obser-
vation that stock levels appear to play a great er p art in price 
determination than the rates of dis a pp ea r a n ce , th e only conclusion 
that can be drawn from the results in T a bl e 5. 3 is that the rel a tion-
ships betw ee n disapp ea rance s a nd stocks of froze n l amb a nd lamb 
p r i ces bave been a nything but c onsist e nt fr om year to year . This would 
imply tha t there are othe r important fac tors influencing frozen l amb 
pri ce l evels in the short t e rm. 
Returning now to th e resu lts fr om equations es ti mated using dat a 
c o vering the whol e 1956-1960 p eriod (Tabl e 5 .1 ), it can be seen that 
th e disappearance of frozen lamb accounts f or only • 05 '% of t he 
variation in lamb prices (e qu a tion A ) whil e the addition of disappearance 
of frozen mutton produ ces little imp r o vement (equations B a nd C ), 
nor are the c o efficie nts o f these variabl es significant a t the 5 '% level 
or better . The addition of disappearance of fresh lamb and mu tton 
(equation D) as an expl a n a tory vari abl e results in a significant improve-
ment in the R 2 a nd the c o effic i e nt of disappearance o f froze n lamb and 
' 
mutton becomes significant. 
Equation E is the basic Philpott equatio n t es t ed for the whole period. 
The addition of the lamb stock variable has produced a large 
increase in the degree of explanation over that provided by equation 
A, although it is still hardly satisfactory. As in the separate year 
E equations, the only significant coefficie nt is that of lamb stocks. 
The aggregation of frozen lamb and mutton disappearances a nd 
frozen lamb and mutton stocks in equation F results in a lower R
2
• 
However, the addition of a variable for disappearance of fresh lamb 
a nd mutton (equation G) almost doubles th e degree of explanation . 
Equation H is no improvement on equation E, while equation I 
demonstrates that frozen mutton a nd,surprisingly, fresh lamb and 
mutton apparently have little influ e nc e on lamb prices. The non-
significance of the c oeffici e nt of disappearance of fresh lamb and 
mutton in equation I is unexp ec t ed in view of equation J, where the 
a ddition of this explanatory va riable to the basic equation, E, doubles 
the R
2 
and results in highly significant coefficients of all three 
explanatory variables. The results from the addition of the 
explanatory variables, disappearance and s toc ks of frozen mutton, 
in equation K supports the finding that these variables have no 
significant effec t on l amb prices . Equation K, including all lamb 
a nd mutton disappeara nce and stock variabl es , explains a significant 
proportion of the variance in l amb price but still leaves much room 
for improveme nt, 
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The es timates of price f l ·b·1·t· exi ii ies at the means shown in Table 
5. 2 are not very consistent. H · owever, it a pp ears that changes in 
the disappearance of fresh lamb a nd mutton have the greatest 
proportionate effect on frozen lamb price fluctuations, with a 
relevant price flexibility of - O. 2 O, followed by mid- month lamb 
stock changes (-0.18), a nd fluctuations in froze n lamb disappear a nce 
(-0.14), while dis a pp ea rance a nd stocks of frozen mu tton have little 
or no effec t. 
5. 3 .2 Equations 500 to 510 (s ec ond series ) 
Table 5 .4 shows the results of re-estimating some of the pr e vious 
equations, using average stocks instead of mid-month stocks, for 
the p e riod M ay 1955 to December 19 64 , toge ther with the addition of 
som e new equations. 
Equ a tion 5 00 is of similar form to equation E a nd , while the R 
2 
is 
approximately the same, the c o effi cie nt of s tocks is much larger 
(num erically); the c o effi c i e nt of dis a ppeara nce of frozen lamb is 
smaller a nd still not significant. Equations 502 and 504 provide a 
c onsid erably smaller degree of explanation of variation i n lamb prices 
than do the c orres ponding equations J a nd K . Once again, t he sizes 
of the l a mb stock c o effi c i e nts are nu merically great er , while the 
c o efficie nts of disappearance of fr oz en a nd fresh lamb ar e numerically 
smaller; indeed, in equation 504, the coefficient of disappearance of 
frozen l amb is significant a t the 10 '% l evel only. As in equation K , 
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T ABLE 5.4 
MONTHLY WHOLESALE LAMB P RICE REGRESSION EQUATIONS (SECOND SERIES) 
Dependent 
Dis a pp ea ranc e: (000 to ns ) Supplies: (0 00 tons ) Average Stocks: (000 tons ) 
Constant R2 Equation 
Variable Froze n Frozen F es h F ro ze n Frozen Fresh Lamb Mutton 
K 
L amb Mutton L. a nd M. Lamb Mutton L . a nd M . 
>:<;~ 
>:c>:c 0.1 8 
5 00 Wholesal e 28.169 - o. 03 0 -0 . ll b 
(. 03 6 ) (. 0 25 ) 
Price of .. , ......... ):c:i:c *~~ ,., ,, ........ , .. 
5 02 34.669 -0.088 -0.196 -0 .l bO 0. 29 
New Zealand (0. 03 7 ) (. 048) (. 02b ) 
.. t.. .. 1 ... :i:c :i:c >~>:c 
Prime - o. ~76 .. , ..... , .. 504 33.48 7 + o. 03 2 -0.1 92 -0.174 +0 .1 39 o . 3 1 
Down-Cross (. 040) (.150) (. 04 8 ) 
(. 028 ) (. 088 ) 
>:<>:< .. • ..... t.. :i:c* >!::>:c .. , .... , .. 
5 06 Lamb 36.289 -O. I 44 -0.238 
-0.l bb 0. 35 
29/36lb 
(. 028) (. 04 7) (. 025) 
..... .. , ... ):()~ >:c:i;c >:c);c 
(d / lb} 
... , .... , ... 
+O.ObO o. 3 7 
507 35. 4 5 2 -O. Il2 
+O .I 67 - o. 23 9 -0 .1 80 
(. 03 0) (.III) (. 04 7) (. 02b ) (. 085 ) 
>:< >:c>:c 
-0 . 09 1 o. 08 
5 OI 29.248 - o. 049 
Deflated (. 05 I ) 
(. 03 b ) 
Pric e of ....... , ... 
):~:::c ~,,:, ........... "f" .. i'" -O .I b8 0. 27 ........ 1 .. 
503 40. 5 23 -O. I50 
-0.340 
New Ze a l a nd (. 049) (. 06 4 ) 
(. 03 5 ) 
>~:::c ':c:i:c >:c>:c 
Lamb .. r ..... 1 ... >:c~c 
•• ,1. ........ o . 4 1 .......... ... , ..... , ... -0 .1 98 +0 . 3 55 
5 05 36.084 -0.152 +0 .519 
-0. 3 I7 
(. I 08 ) 
(d / lb) (.049 ) (. 18 2) (. 05 8 ) 
(. 03 4 ) 
Supplies: (OOOton s ) 
Froze n Fresh Chilled Frozen Fr esh Pork Bacon Offal 
L a mb L. & M. Beef Beef Beef 
>:< >;c >'c>'r:. 4 
::.:c :::c 
........ , ... o. 34 o~ b s :i:c :::c ""1'''T" +0.035 Price of 23. 45 2 -0.09 I -0.170 +o. 017 +0.272 5 08 
New Z ealand (. 03 0) (. 05 3 ) ( . 04 7) (. 044) (. 03 I) 
>:<>:c '~*+ 
Prim e ............ ..... ........... - o. 023 +0.095 o. 3 7 o. 757 ..... ... ....... +0 . 070 'f""I"" '•' +0.2b 7 - 0. 024 
Lamb 23.206 - O. I 05 - o. 217 +0.068 (. 3 11) 5 09 
(. 03 7) (. 084) (. 05 0) (. 04 7) (. 045) 
(. Obl) (. 088 ) 
(d / lb) ~.o:< + x >:c:-'r: o. 808 .. 1 ... ,1 ... 
-0 .1 4 7 -0.589 o.ss x ............ +O .OOb 
- o. 055 - o. 066 +o. 093 +o. 3 67 +0 .046 
510 Deflated 3 7. 04I (.0 6 7) (. 098 ) 
(. 344 ) 
(. 04 I ) (.093 ) ( . 05 5 ) (. 05 2) (. 05 0) 
I Lamb P r ic e 
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the coefficient of disappearanc e and stocks of frozen mutton in 
504 are of perverse sign, although not significant. 
Equations 501, 503 and 505 contain the same variabl es as 
equations 500, 502 and 504 respectively, the only difference being 
that the dependent variable, pric e of f roz e n lamb, is deflated by 
the United Kingdom R e tail Price Index to c onform with c onve ntional 
demand theory. Equations 5 01 and 5 03 are littl e different from 5 00 
a nd 5 02, the coefficients of the disapp ea r a nc e variabl es being higher 
2 
and the R statistics b e ing slightly lower . However, there are some 
very int e r e sting differe nces between equations 505 a nd 504. In 
equation 5 05 the coefficients of disapp earance a nd stocks of fr o ze n 
mutton are positive, much higher, and mor e highly significant tha n 
in 504, du e to th e much higher correlation b e twee n deflated price 
and thes e two explanatory variables (0.2 6 c . f . 0.02 a nd 0.25 c .f. 
O. 03 respectively). This, in turn, is due to the high negativ e 
c orrelation between both dis appearance a nd stocks of fr oze n mutton 
and the re tail p r ice ind ex. In other words, whil e the ge n eral price 
l evel has b ee n steadily r ising, supplies of frozen mutton have been 
declining. It can be said, the n, that the highly significant po sitive 
coefficients of dis a ppearance and stocks of fr oz e n mu tton may indicate 
a tr e nd effec t, rather than a tru e short t erm price - quantity relation-
ship. A similar, but opposite, case is th e numerically great er 
negati ve coefficient of disappearance of f r esh lamb and mutton found 
in equation 5 05, caused by the positi ve correl ation between the re t ail 
price ind ex and supplies (=dis a pp ea r a n ce ) of fresh lamb a nd mutton, 
197. 
both of which have been steadily increasi·ng Eq t. 505 ·d • ua ion prov1 es 
a better explanation of lamb prices (deflated) than does equation 5 04 
of money lamb prices. 
In equations 5 06 and 5 07, the disappearance variables of equations 
5 02 and 5 04 are replaced by supplies of those meats, improving the 
degree of explanation a little. The coefficients of stocks are not 
significantly altered, but the coefficients of supplies of frozen lamb 
are considerably higher (numerically) than the corresponding 
disappearance coefficients, as well as being highly significant. On 
the basis of theory, it is more desirable to have supplies as 
explanatory variables than disappearances, since supplies over a 
month can be safely assumed to be predetermined. The coefficients 
of fresh lamb and mutton supply (which equals disappearance) are 
also numerically higher and, once again, the coefficients of frozen 
mutton (supplies and stocks) are of perverse sign, although not 
significant. 
The effects on lamb prices of supplies of meats other than lamb and 
mutton are allowed for in equations 5 08, 5 09 and 51 O. In these three 
equations, only the predetermined supply variables a re used to explain 
lamb prices. Equations 508 and 509 explain money lamb prices, the 
inclusion of supplies of pork, bacon and offal making very little 
difference to the degree of explanation provided by equation 509 
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c ompared with 5 08. The factors found to have significant effec ts 
on lamb pric e s are supplies of frozen lamb fr h 1 b d , es am a n mutton, 
and frozen beef. None of the other meat supplies have significant 
coefficients. The significant positive coefficients of frozen beef 
supplies are support e d by similar findings from the quarterly 
e stimates (Chapter 4 ), and indicate that frozen beef is c omplementary 
to, rather than competitive with, frozen l a mb. This may be 
explained by the opposit e seasonal natur e of the supplies of the two 
meats, resulting in a positive c or relation b e twee n f roz e n beef 
supplies and l a mb prices of +0. 5 o. 
The dependent variable, price of frozen lamb, is deflated in equation 
510, the explanatory variables being the s ame as in equa tion 509. 
2 
The degr ee of explanation is rais e d c onsid erabl y (R inc r e as es from 
0.37 to 0.55 ), but the only significant c oeffic i e nt (a t the 5 % level or 
better) is that of supplies of frozen beef, which is a lso higher tha n in 
equation 5 09 du e to the negativ e c orrela tion b e twee n steadily fa lling 
frozen be ef supplie s and th e re tail pric e ind ex . The coeffi cie nt s of 
supplies of fr oze n lamb and fresh lamb and mutton are num erically 
much smaller than in e qu a tion 5 09, a nd not significant a t eve n the 
10% l evel. The coefficient of offa l supplies c h a nges to negative sig n 
in 510 a nd becomes significa nt a t the 10% l evel. Offal supplies are 
highly a nd positively c orr e lated w ith supplies of fresh l am b a nd mutton, 
fresh beef, pork and b ac on (as w ould be exp ec t ed , since offal is a 
199. 
by-product of slaughter), all of which showed t · g rea er negat1ve 
correlations with deflated lamb price than with money lamb price 
(because of positive correlation with the general price level). 
It would seem likely that these variables have substituted to a 
certain extent for the seasonal and long term shift variables th a t 
are not explicitly included in these equations. In other words, the 
estimated relationships are a combination of both the pure demand 
relationships a nd the seasonal a nd long term shifts in them. 
This is demonstrated diagramatically in Figure 5. 2, where price 
can be taken as, say, the price of frozen l amb and the quantity 
axis represents supplies of frozen lamb or any other competitive 
meat. The values of the price and supply data observed for thre e 
I II I II 
periods are P, P , P , Q, Q and Q , and the price-quantity curve 
estimated from· this set of data is EE. However, the 'true' pric e-
quantity curve is DD, and this can be estimated from the given data 
only if the seasonal shifts are first removed. The seasonally 
corrected data are represented by P, P 1, P 2 , Q, 0 1 and Q2 
respectively and, from these, the true curve DD can be estimated. 
Th D D a nd D D of the same slope as DD, represent the 
e curves 
1 1 2 2
, 
shifts in the price-quantity relationship due to season. 
A similar 
analysis can be made of long term shifts caused by, for example, 
changes in income and population. 
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FIGURE 5. 2 
Appar e nt a nd Tru e Short-Run D e m a nd Curve s 
E 
D 
I 
D, , 
II 
'P - -
P,_ l· --
? - - -
P, 
p' 
D, 
0 '----------J___,___L--2------ - ---
Qi q" Q r/ Q, 
Since the e qu a tions t e st e d do not explic itly includ e seasona l a nd 
long t e rm shift va riabl e s, the e stim a t e d c o effi c i e nt s may rep rese nt 
the slope s of line s su c h a s EE r a the r tha n the true , b ut shift i ng , 
price-qu a ntity line DD. 
In a d d ition to the s e weakne ss e s , the pr e s e nce of h i ghly sig nificant 
po s iti ve a uto c orr e l a tion of the r e sidu a ls of equations 5 08 , 5 09 a nd 
510 casts fu rthe r doubt on the r elia nce that can be place d on the 
e stim a t e d r e l a tionships. 
~ 
Price 
Equation Flexibility Disappearance: 
of: 
Froze n Frozen 
Lamb Mutton 
5 00 New Zealand - o. 03 
-·-Frozen .5 02 - o. 08 
Lamb x 
504 -0 . 07 +o. 01 
(Money 
5 06 
Price) 
5 07 
N ew Z ealand 
5 01 -0. 05 
Frozen 
:{::: :::::: 
5 03 Lamb - o. 14 
(Deflated ... , ........ :::::: :::{' .. ,,,I" 
5 05 Price) - o. 15 +0.09 
New Z eal a nd 
5 08 Froze n 
Lamb 
5 09 (Mopey) Price 
New Zealand 
510 
Froze n 
Lamb 
(Deflated 
Price) 
TABLE 5.5 
ESTIMATES OF MONTHLY WHOLESALE LAMB PRICE FLEXIBILITIES 
(SECOND SERIES) 
Price Flexibility with res p ec t to: 
Supplies: 
Frozen Frozen Fresh 
l 
Chilled Frozen Fresh 
Pork Lamb Mutton L. & M. Beef Beef Beef 
I 
)::: :::::: 
- o. 15 
:::::: :::::: 
- o. 15 
.......... , ... 
::;:::::::::: .. l ..... 1 .. 
- o. 11 - o. 18 
:::~:::::: ....... , ... 
"'"!' .. •" 
- o. 11 +o. 03 - o. 18 
........... 
'l'',.I' 
-0.2 6 
.. 1 ... ..1 ... ........ , ... 
- o. 25 
,,,.,,,. )~ :::::: .. 1 ..... 1 ... "1'"'1" '"'f' ... I' 
-0. 09 - o. 13 +o. 03 +0. 12 +0.0 9 
,1 .... 1 ... ....... , ... ..I' .... , .. 
+o. 11 
....... ....... ... , .... f .. 
+o . 05 +0.12 -0.07 
........ ... , ... 
- O. 1 7 - o. 10 
)~ :>:::: 
- o. 05 - o. 05 +0.07 +0. 16 +0. 13 +0.0 1 
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Ave rage Stocks: 
Baco n Offal Lamb Mutton 
:>:<:>:C 
-0 .1 3 
"'""~ - o. 18 
>:o:< 
-0. 19 +0.04 
:::~>:::: 
- o. 18 
>,'o,'< 
-0. 20 +0 .02 
,, .. 
- o. 1 0 
>!<>:C 
- o. 19 
=\~:::::: * -0.22 +0.11 
- o. 04 +0 .1 4 
-0.28 -0~43 
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Table 5. 5 shows the estimates of the price flexibilities of fr oz en 
lamb, at the means, derived from equations 500 to 510. The 
flexibility of deflated lamb price with re t t d · spec o isappearance 
of frozen lamb is found to be similar to that for money lamb price 
(equations J and K), i.e. about - O. 14. Price flexibilities of both 
deflated and undeflated lamb prices with respect to average level 
of lamb stocks (- 0.17) are slightly higher than those found in 
equations A to K with respect to mid-month stocks (about -0.14). 
Supply of frozen lamb appears to have a larger proportionate effect 
on lamb prices than does the disappearance of frozen lamb, with 
relevant flexibilities for undeflated prices of - O. 11 and - o. 08 
re spec ti vely. Price flexibility with respect to supplies (and 
disappearance) of fresh lamb and mutton is considerably higher for 
deflated lamb price (-0.25) than for money lamb price (-0.18). 
Flexibilities with respect to frozen mutton disappearance and 
average stocks are positive for deflated lamb price, but can be 
taken to be .zero for undeflated price, while frozen beef supplies 
have apparently had a greater positive effect on deflated price than 
on money price of frozen lamb. The price flexibilities of frozen 
lamb with respect to supplies of chilled and fresh beef, pork, 
bacon and offal can be taken as zero from these equations. 
The values of deflated lamb prices estimated from equation 51 0 are 
compared with the actual recorded values in Figure 5. 3. Equation 
51 o produced the highest degree of explanation of the variance in 
N- z.. 
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2 
frozen lamb prices (R =0.55) of all the e qu a tions discussed in 
this chapter. Despi·t th · · b · e is, it o viously has weak n esses from the 
point of view of power of pr ediction. A 1 s we 1 as magnifying t he 
frequ e n c y of price fluctuations (72 turning points are pr edic t ed 
whereas only 46 actually occurre d), this equation underestimates 
the magnitude of some of the l a rg e r movements in l amb prices . 
Of the 46 ac tual turning points, only 22 (48 %) a r e correc tly 
pr edict e d. The se errors point to deficie nc i es in the specification 
of this e quation and, possibly, indirectly to weak nesses in a ll the 
equations t e sted. 
5.4 SUMMARY OF SIMPLE MONTHLY EQUATIONS 
Tabl e 5.6 summarises the va rious e stimates of price flexibilities 
of frozen l a mb derived from the series of monthly r egress ions described 
above. Shown a re the estimates of flexibilities deri ved f rom coeffi c i e nt s 
which a r e significant at the I 0 % l evel or better, a nd from th e equatio ns 
providing the b e st fit. 
The low e stimated price fl exibilities indicat e tha t the co rr espondi ng 
elasticities of demand are r e lative ly high. Although price a nd cross 
elasticities of d e mand can only be d e rive d from the c orres ponding flexibilities 
by the inve rsion of a fl exibility matrix obta ined f rom a set of equations 
explaining the pric e s of all meats, some id ea of the price e lasticity of 
205. 
TABLE 5.6 
SUMMARY OF MONTHLY LAMB PRICE FLEXIBILITY ESTIMATES 
Price Flexibility 
Flexibility of: 
with respect to: Money Deflated 
Lamb Price Lamb Pric e 
Disappearance : Frozen Lamb - o. 14 - o. 15 
Frozen Mutton 0 +0.09 
Frozen L. and M. - o. 16 -
Supplies: Frozen Lamb - o. 10 0 
Frozen Mutton 0 -
Fresh L. and M. - o. 1 7 - o. 25 
Chilled Beef 0 0 
Frozen Beef +0,12 +0.16 
Fresh Beef 0 0 
Pork 0 0 
Bacon 0 
0 
Offal 0 
(-0.43) 
Mid-month 
Stocks: Lamb 
- o. 18 -
Mutton (+O. 06) 
-
- o. 15 -Lamb and Mutton 
Average Stocks: Lamb 
- o. 20 -0.22 
Mutton 0 
+0.11 
Note 
Estimates in parentheses are significant at the 10% 
level only. 
r 
I 
c 
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demand for frozen lamb can be obtaine d by t aking the reciprocal of the 
price flexibility of lamb with respec t to its ow n disappearance. Using this 
method, it w ould appear that the monthly price e l asticity of demand for 
frozen lamb is about -7, while the price elasticity of demand for stocks of 
lamb is about -5. 
Fresh lamb supplies a lso have a significant negati ve influence on 
frozen lamb price s, in fact a greater proportional effec t than the supplies 
of frozen l a mb itself, while the se results suggest that f roz e n mutton is, if 
anything, c ompl e m e ntary to rather tha n a substitut e f or frozen l amb. The 
lamb price flexibilities with r es p ec t to frozen beef supplies are co nsist e ntly 
of perverse sign a nd it w ould appear that frozen b eef is c ompl eme ntary to 
frozen lamb, but this may possibly be due to the opposit e seasonal nature of 
their supply p a tt erns, rather tha n a true cross-d emand r e l a tionship. 
Changes in supplies of c hilled a nd fresh beef, pork, bacon a nd offa l a ppear 
to have no significant influ e n ce on short- run fluctuations in f roz e n l amb 
prices, but this finding c ould be due to the high degree of interc orr e l a tion 
betw ee n som e of the s e m eats' supplies. 
How eve r these r esu lts must be tre a t ed w ith suspicion because of 
' 
the weaknesses in this typ e of pric e mod el mentioned pr eviously' viz : -
1. In most of the e quations e stimated, the expla na tory va riabl es are 
· ·d month stocks of meats. Since 
disappearances and average or mi -
· d t k leve ls a r e probably jointly determined, 
price, disappearance an s oc 
s 
' I 
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the use of single equation methods. in thi·s . case, will provide 
biased estimates. 
z. The presence of significant positive autocorrelation of the residuals, 
in those equations tested for it, suggests that the standard errors 
of the coefficients may be underestimated and that less reliability 
can be placed on the estimated coefficients than the usual 
significance test suggests. 
3. No allowance is made for seasonal shifts in the demand relation-
ships, either by seasonally analysing and correcting the data using 
covariance analysis, or by including seasonal dummy variables in 
the equations. Because of this, the estimates may represent a 
combination of both the 'true 1 price-quantity relationships and 
seasonal shifts in these relationships. 
4. Similarly, no long term shift variables are included to allow for 
the indirect effect on wholesale demand of shifting consumer demand 
functions, caused by changes in income, population and tastes. 
5, The inconsistencies in the estimated short-run relationships from 
year to year, as demonstrated by equation E (separate years), 
would suggest that the relationships producing short-run fluctuations 
· h t complex: to be explained satisfactorily in lamb prices are rat er oo 
by the simple price equations described in this chapter• 
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CIL\PrER 6 
ANALYSIS OF MONTHLY PRICE FLUCTUATIOKS STRUCTURAL MOD...;;L 
6.0 INTRO DUCT TON 
Because cf the failure of the simple, static price model to 
provide a satisfactory explanation of monthly fluctuations in 
U.K. lamb prices and the inherent weaknesses in such a model, and 
rather than attempt to improve further upon the basic Philpott 
( 1961) model, a structural model is formulated to explain the 
price formation process in the U.K. wholesale meat narket and 
tested using monthly data. 
In the formulation of this model, h)potheses concernine the 
actions and motivations of people operating in the U.K. wholesale 
meat market are formed and expressed in terms of economic variable~. 
The resulting model is both simultaneous and dynamic; simul tanevu::; 
in that it allows for the interrelationships, originatin from hath 
the demand and supply sector s of this market, which determine the 
wholesale prices of all meats traded on the market; d)namic in 
the sense that buyers ' and sellers' expectations and rates of 
adjustment to chonging conditions are explicitly included. 
In its primary form, this model attempts to explain the 
monthly average levels of u.K. ~holesale prices of lamb and mutton, 
beef, pork and bacon. The secondary stage involves the 
di saggregation of lamb and mutton into frozen lamb , frozen mutton, 
, 
2 1 0 
and fresh lamb and mutton, and of beef into frozen beef, chilled 
beef, and fresh beef. 
The model as presented here expresses only one possible set of 
hypotheses. Time did not permit the exami·nati'on of' lt t - a erna i ves, 
nor was it possible tc modify and simplify the basic model as was 
originally intended. This represents, in fact, a first approach 
to the problem. 
6. 1 THE MODEL 
6. 1 • 0 
The model commenced its life with distinct similarities to 
that employed by Fuller and Ladd (1961)(l) (see ~ection 2.6) to 
explain quarterly fluctuations in the prices, margins and stocks 
of beef and pork in the United States. As originally formulated, 
the model consisted of an wholesale demand equation for each meat 
adapted from Fuller's and Ladd 1 s retail price equations, together 
with a stock demand equation for each meat similar to those of 
Fuller and Ladd. The wholesale to retail and farm gate to whole-
sale margin equations which Fulle r and Ladd used were eliminated 
and the model is based on wholesale rather than retail demand, 
mainly because of the direct importance to New Zealand of the U.K. 
wholesale meat market but also due to the scarcity of suitable 
retail data. Nevertheless, it should be recognised that the 
development of this model to its logical conclusion would result in 
a similar, but rather more complex, model to that formulated by 
Fuller and Ladd, viz. a model describing the operation of the U.K. 
meat market from farm gate (in all supplying countries) to consumer. 
( 
; 
as: 
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The monthly model discussed below may b b · fl , ·b d , e rie y Ge~cri c 
(a) A series of equations explaining the d mand by meat 
retailers for each major meat traded on the l'holesale market. 
(b) Supply equations for each meat, taking the form of 
market identities in which end-of-month stocks are tLe only 
endogenous variables. 
(c) A series of equations explaining tbe demand by whole-
salers to hold stocks of each meat. 
(d) Finally, a series of reduced form equations explaining 
the fluctuations in monthly average wholesale prices of each 
meat. 
In the following description of the model, only the lamb and 
mutton equations are described in detail. In most cases, the 
equations for the other meats are of similar form, the major 
exception being bacon, for which no stock demand equation could be 
included because of thP. absence of bacon stock data. Further 
limitations were placed on the model at the formulation stage by 
the lack of suitable monthly price and quantity data for poultrymPat 
and fish. On a priori grounds it would seem that these two foods 
would be competitive with the red meats and their absence in this 
model is an admitted weakness. 
Demand b} RPtailers 
The retailers' demand equations are based on static demand 
equations of conventional form: 
r 
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E ao + 3.1 p PBt * DLMt ::: + a" PPt • IJvlt +a.., + a., PYt + ai:- DTt <... ) Lj- , €..1) 
E - 'b + b1 PL:Y.t br PBt b, DBVt -+ 
p + 1:,) f Yt - G • Pi T 1:,i; DTt '6 ' ... ) "' I _, 
E =cc + c.., PH/t Prt DPt + c~ + C.., PPt ' c4 + c" r::'t (6.3 c.. .,/ y _, 
E = de + d1 PT -t- d2 PJt DYt H- + d- n + d4 •yt -t J.t'."" t,,,~ .... ... Ft ~ .l / _, J.." 
where: D = monthly ;.;holes ale disappearance of a meat; 
p = deflated monthly average wholesale price of a meat; 
superscript E = equilibrium or desired level of; 
•• * = expected level of; 
subscript: t - the current month, t; 
.. LM = lamb and mutton; 
II B = beef; 
II BV = beef and veal; 
" p = pork; 
11 y = bacon (and ham); 
Ir T = all meats, including offal . 
Conventional static demand theory states that the level uf 
demand for a commodity is a function of the prices of that and all 
competing commodities and of a shift factor, generally income, lhich 
influences the demand for all commodities. The introduction of 
dynamic elements to this theory involves the distinguishing between 
equilibrium and actual levels of demand. The equilibrium or 
desi ed level of demand (disappearance in this case) may be defi11ed 
as that level which wc,uld be reached if all de Hand-influencing 
factors remained constant for a sufficient len~th of time for all 
operators in the market to adjust fully, and for equilibrium to be 
reached; something wL.ich may never occur in thi:::. particular mark.et. 
/' 
I 
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Equation 6. 1 describes the equilibrium de uai1d for lamb antl 
mutton at "Wholesale . The shift factor determining the overall 
level of demand :for meats n t \'holesale in a gi Yen month is the 
retailers ' expectations of total n,eat retail sales in that montl. 
It was cunsidered that this is a nore appropriate shift factor at 
the \\holesale level than the more conventional population , 
consumers' disposable income and con.sumers 1 taste variable.:> which 
can act only indirectly on wlolesale demand. Since retailers ' 
ability to store significant quantities of meat is likEOly to be 
extremely limited , expected retail sales of all meats ~n month t 
are expre.sscd as the expected level of wholesale disappearances 
of all meats in t , an approximation which appears reasonable. 
Given the overall level of demand for meats at wholesale , 
equation 6.1 states that the equilibrium demand for lamb and 
mutton will depend on the prices of lamb and mutton and cumpetin~ 
meats, while the prices of other competing cornmodities are accounted 
for by deflatiug all prices by a retail price index (in the absence 
of a suitable wholesale price index). This also satisfies the 
homogeneity condition for demand systems. 
Prices and quantities of meats at wholesale v a r y fr vu. day to 
da} and even from hour to hour. IIO\.ever, data limi ta tionb tlic ta te 
that, in a study of this .sort , it is inplicitly assumed that 
average monthly prices arc those actually received for each 
individual sale and similarly that quantities of meat marlceted are 
the .:>ame in each wilt of time throughout the month, approximations 
which are unrealistic but unavoidable. Buyer~ may fully adjust 
their purchases to price changes sale by sale and similarly with 
sellers; i . e. they may be operating at equilibrium all the time . 
On the other hand, full adjustment may tak~ some lon0 er period of 
time and, to allo for Ll1is , adjustment equations are included: 
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.JU.It DL t-1 =- o<. ( ..,DL:'t :JL 1t l ) (6.5(a; 
i.e . DLdt o\ 
.u DL~rt "1" ( 1 - °' ) ..JL 't-1 ( 6. _)) 
'<' 
DB Vt =- <::>(. .LDDVt -r ( 1 d., ) DBVt-1 ( 6. / J 
DPt - °' ...... DFt ~ ( 1 o( ) ') Pt-1 (6.7) 
DYt - ""' 
...,DYt + ( 1- 0-, I !)Yt-1 (6.s 1 
wl er"': suhscri t t-1 - the month pr or to the cu .. :ent mo1 t..L, 
t ; 
o<. = coefficient of .,dju.:>t ient. 
Equation G.S(a) state• that the actual chan~e in the d~s-
appearance of c~bLJand for} 1 ~mb and mutton between t U con~ecutiv~ 
rronths, t-1 and t, ls equal to surr.e given prop0rt.ion , « , of thE.. 
change in disa.ppeaiance which would have occu red between t-1 a d 
t if equilibrium were reached in t. If full adjustment ls achieved, 
ciffiplifyin~ assumption i~ tlat the 
auju.stment coefficient, oi.. , i~ the same for all .neat:::.. 
A simple J-,..pectations model is used to e;xplciin t::..e expected 
level of disappeo.ra.nce of 211 meats in terms of ub~ervcble va..._ ·able'"'. 
-l( 
}, 6 .JTt-1 (G.7( .. 1 ) tJ. DT t t aG rt 
* A ( .J'T't i.e. DTt -.UTt-1 = - ..)Tt~..., ) a6 t f I 
I 
)( 
( 1 ) (C 9) or :::>Tt /\ DTt-1 ).. ::JTt-2 + <6 t 
.6. - chan e in the value uf a variable betwe"'n 
consecutive wonths; 
.A ""' cue.fficient of expect,..,tions; 
subscript t-2 - the month 2 montL3 _l:)riur to the curr nt month, t; 
t 
- a vector of 11 seasonal dumm ariables with 
one for each month except December. 
It seems lil ely that retailers would basr their expectation~ 
of sales ( hole~ale dl appearancr-) 0n 1e levels ~ f ~ales in the 
recent pa, t , togetl,er \.;it. t 1eir knm ledge of seasonal vaI iations 
J 
/ 
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in demand. ~4untion 6 . ? ( n ) states that the expected change in 
the wholesale dis~ppearance of all meats over the actua level ln 
the previous month is a function , ).. , of' t1 ... e actual change 
experienced in the prev .;.ous montlL , ad j usted for se<i ~on al shift.,. 
Tl e eleven seasonal dwnmy 'nrlables , .:
1 
tu .r
11 
re resented by ''t ' 
each tal·e on a 'll ue of 1 in the relevant month and 0 in all other 
months. They thus express the shift in demand nbout December , the 
base month , for which there is no V8riable . The coefficient a
6 
represents the eleven coefficients of the seasonal variables . This 
expectations equation is identical for all four denanG e uations. 
The current demand equation :for lamb and mutton i.s derived b y 
E 
substituting in equation 6.1 for DL~t from ecuation 6.5 and for 
* 
DTt from equation 6.'.) , ~oJving for DLdt (aud similarly for tl ... other 
meats ), givin~. 
+ ( 1- ""-) DU:t-1 + o<. :;..I; ( 1+ /\ ) DTt-1 - .:><. a.? >. DTt-2 + o<.. ah a6 wt 
.,I 
( 6.10 
DBVt =o<bO + r::o<. b1 PLl.!t + <>\ b2 
p 
+ o( b3 PPt ... c:l... b4 PYt ... Bt 
+ ( 1- o<. ) DBVt-1 -r <><. lh (1 /\ ) DTt-1 - ""' l!:" >. D'.l't-2 T o<_ '5 a .. t 6 -' _,; (6 . 11) 
DPt = ~co + o(c1 PLMt + o<,. c 2 PJ3t ""-. C3 PPt t:>(. C4 PYt 
+ ( 1- ot:. ) DPt-1 + "" c 5 ( 1 + ,,\ ) Dm.L 1 - <:>(. CL A D'l't-2 ~"-- a6 ·it .L ;,,- _,, _,; (6 . 12) 
DYt = o(do + o(d1 PLMt + o{d,__ PBt .j <>( d3 p:rt + o( di PYt 4 
+ (1- o( ) DYt-1 f- ""' d5 (1 >.. ) DTt-1 - o( dt:" A DTt-2 c< d a6 .ft .,I ..) (6 . 1.5) 
In equotion 6. 1 o, tile observable variable current disappearance 
of lamb and mutton is eAplvined in terms of current dc>flated T)Y'ice"' 
of lamb ant.I mutton and competing meats , disap.tJearance of lamb :cind 
r 
I 
mutton in the previous month , dis::=tppearance of all meats in one and r 
two month!j previous , and "'euson. 
Th· c::-p fat r c c1 0 l at i o c:-: c o t 
v ri2bl ' p .; Cr>'"' on both sirl0s. 
thPSP P~uationc: 1 ' nu ld there fore P ult 
6. 1 . 2 TarkP Trl,.,nt it i e<-. 
Tn this a c: P , th P n n rm a. 
apnParancP fro~ thP whol a 1 P mri.rket. 
DI Mt 
nPVt =-
-= 
-
n 
'U·lt 
(II•, t 
BVt 
n 
i::wt 
~Pi 
() 
p 
y 
n 
Yt 
+ 
+ 
.+-
+ 
.L 
+ 
_,_ 
I T \! 1-
+. 
.:;LMt-1 
(' '\ ~I ;v; t -1 t 
1 BV1- + c;R\!t-1 
(" ...; ., D.\Tt 1 RVt 
IP1- ~ Pt-1 
s 
Pt- I sp1 
1
Yt 
~ 
Pt 
~ = total supplies = \ .L l · 
S = e1d nF morith stn 1-c::; . 
~quati0n 6.14 st~tos that th 
'\rvit 
SP.Vt 
Zl b 
1 .,.., d 
( 6. + 
( () • 1 5 
( r.. 6 
nrl. n t tnn at 
holP ale is idPntic to the total c:u;->plies of l~rnh c>nci T'lutton (drJ'Tl<~""t·Q 
anrl irnportPd) bPcoriin<.:; ~"ail ble to th m rkPt riurinc th 'TJOn 1 h plu 
chan~Ps in stockc: over the nonth. c:; 0xplainPrl ab0v ~quc ti on 6. 1 7 
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s·nc0 
t 
rt c: ~ c C" ,,, erl 
-"a+ c:;•1n 'i 'O "'re> 
, c.ur Pn \ l ()1P ale 
ric s. ThP n~tu P o+ '1.nim'1. 1 prorinc-t ion i 
h< 
evPr, t \1Pth(r witr C'r\r,....ric:;p \ 1 r>ir1ht<': cap b' "nflllPY'ICPd r11r·nr 
the cours"' of "' se•c.;on '>'' n0r -0 n110rric fartors c:;11r-h as cl tP 
an<' rl"c-p;i_o 2'nd ")<''Siblv ale;,o ty Pen crri·c frl.ctnrc:; c:o11cr a 
jlricPs anrl. i ,..,f:omPc; fr )T o+ her farm Pn tPrpr i c:; c:;. 
l\c; far < s ifT)por t eel c:;np'J l i ec:; cirP cnncPrne>d, 1 he t · rrP I 21 , 
bPtw Pn trio rl.Pcic:o ion to c;<>nd th tock +o s L=nir1hter an0 thP 
r>rrivcil rif thP f'lP t 111 thP 'niti:>d K"nr-<1 0m ·-.: sucn thC\1. r:urr '1t 
prjces arP HD ·1~P')' to hav.., <'DJ si 'n.fi .r:\nt Pf""('.i rm c::uppli(>c::. 
If tili-:; ti.T'le lnn ic:; rrnrp t•""n nnP rronth 2c:o it ;:iJrnost r rtai'1ly 
Wi 11 tv-> for JTlO<:;t suprl lPrS ')f imp<' tc;, +hen i •iorts ri.re '1rE'-
d0t~rJ'l.LllE'rJ. 
nn t h (? o · h Pr h ? ri c , t 11 P t 1 "H? 1 ;:) c t-or h ' I'l P - 1< i l J P c-1 c: l pp l i e c; c:: 
lik:P ~' t0 be:> lPsc:o than one month an<l ·t C1Julrl. b~> exrJPCtPd th t 
supplins a.re in fact rec:;p0nc::iHe to pricP 1er<=> c:: in tl-i c::ane month, 
altt1nur_il1 thP rlomin"'\tinci factors are prob;:ibly still liv c:toc' 
nurr~Prs, fnprl suppli s, ~e~ther anrl ctosk ~~n?nP Prt consirlPr~tions. 
HnwPvPr, a.c:; nutline>rl in r:h~ tPr I, an 1 offnctc:; hi ch currPnt 
marl..-pt prices mav h<=l /D ( n rlnmpst-ic suppl jpc:; in tl p TT. r. ,cp·e 
nroh;:ihl y r1;:iskec hy thn opPra1 ionc:o nf the Fats tock Guarc?ntPe 
SchernP, with the Pxcertion of 1eriods when lilarket pricPc:; arP 
Tt vou l r1 thPre forp SPen reac;c 11 bl 1 
lln the h;:1sic:; of these asc;rnnpti<ms) thP wholesalt> <>u'Jplv 
equ~tionc:; are rPpl;:iced by stoc de~anrl equ0tions. Since 
st ock-c:; at thP end of tl e previous ri0nth ITlust 1 .::::c bP 
rlp+ rmin0d, t~e oD 1V Pn~o Pnous variahlec:: 
markPt iriPntitipc:: "'rP stoc~c:; at thP enri nf the curr n 
in th 
.. _:_,,... 
- ' ~~ ~~-£·-·. '. . :~~. ·-.:. .... -,::_:· . 
' ~ '~~. ,.,. .... -~ ~ ...... " .. ~-;.. - - ~ 
< t 
• i 
-
l 
218 
111onth, t · 
6. 1. 3 De>'11c:ind lo !•old Stoc<.s 
As in thP rPtailPrs' d n~nd spctor of tbe model, the stock 
demand quation~ are hi'\ ed on st t"c dewand 0qu~tions: 
ES = eo + 1. 6 p L.'vl t + l ( 6. 8) INt 
= ~\ + pl {PL.Mt+] p Ilvi t) 
~ * '""sBVt fo + fl 6 p (6.19) Bt+i 
s -= + PPt+1 SPt '1 (J~ /~ (6.20) -o .l 
where: tJ. pt+' thP e.xpPctatinn . l -= hP.lrl. in thf> curre-nt month, t, 
of the change in the value of P bPtween thP actual 
le rel in the llrrent month c:inrl. the fol lo1vinn month, 
t+1. 
ThPsP equations are hasPd on the hypothe~is that vholesalf>rs hoJ~ 
stocks for two reason~: firstlv. \'or.Kinn ~tocks at Fl lPvf>l suff;cient 
to enable the fl0w of meat on to the markt?t to bP mai.ntai.nPd, C'\nd 
seconnly for speculative r asons. The term. Pqu"1ibrium or ctP~ired 
level of stocks held, has a similar mPanina to equilibrium retailprs' 
demand, i.e. thP 1Pve of stocks which would be held if whole.alers 
adjus ed full~' tn changes jn the deter'llininn variables . 
Ecw'"'tion 6 . 18 statPc; that thP Pquilihr"um level of stocks of 
Lamb and mutton held at the end of the cur-rent f'10nth, t, is ~qual to a 
constant e 0 (\••orking c;tock) plus some function e 1 
of the expectPd chanoe 
in wholesale rj ce of l..'1mb a.nd mutton between the current and the 
immediately fo110winci months (spPcu1ative stocks). rf who esalers act 
rationally ad the spe.ulation is ~onc;tructive: e
1 
w~ll be positiv . 
These equations re rpc;ent only one pos ible form which stock demand 
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models ma ta""- . One p ssible ltPrnativP vould bP a mo el maximisin0 
profits frnn c:;to ks ovPr a finite> pla nJng erioo; however, time 
limitations nrevPnt 0 d the xplo ction of alt r c:di.v~ hypothPses. 
To .:\llow for thP possibility th;it vholPc:::-ali:>rs do not adiust full} 
to changes in their pricP expectatjons within on ti~P oeriod, adjust-
ment equations ~re included. 
demand adj us tr-tent equati one:;: 
They are or the c:;~me form as thP retailers 
SI .. t (3 
5
BVt = (3 
SPt /3 
\"herP: ~ 
f\. c:::, bP fore 
F 
( - (3 ) .... 
(6.21J I !t f \J t - l 
"7 
(6.22~ + ( - p ) ~ BVt BVt-1 
E~ !.. (1-(3) 5
Pt-1 {6.23; nt 
COPffi 1en of ac'_iuc:;tJ:TJf'.>nt. 
t~n c:;iMplifyino ac:;sumrytion s madi:> that the adjust-
th c:;ame for a 1 l mPatc:;. 
It nov remainc:; tc formulate pricP PXpr.>ctations e<;uaUonc:; whi h 
attempt t Pxpl2in the proc sses hv whic-h wholesalers fnrm thei 
expPctations of futurP pric c:;. rain, the PxpPctationc:; model usPd here 
is only nne pc:; ibl<? altern t. 1 e. 
0 e typP of rr ic 0 expectation morl0 I corn111on ly aciopte<i in c:; tu di es 
such as this :s that relaiinn PX ected pr~ces 0 SCr!P iveioht ci C01il-
binatinn of past prices. Tn th· c:; cac;:,e, hn'vPver, the mod 1 1.S bac:; d on 
tre hypoth<:=>sis t'1at who 1 '~sal re:; h> 1e het r>r nov11erl.cP o-"'", nd C\re 
therefore hPtter a~ pre<licting 'future 1 e rpl - ( uppl i s tran futuri:> 
price<;. Thie:; would SPPm rea."'onablP P Pei <"l 1 ' c inco thi:>v are 1 i l<el y 
' ; p ;pc' • Ha , in 
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* * * * * ~ PLMt+1 = h1 6 \:;!.Uit+1 + h2 /~ ~BVt+ 1 + h 6 + h4 /.!':, ' "'.r t+1 ":.Yt+1 (' ~1 ) j beL't 
* * * * * 6 PBt+1 = i1 l.l " + i ") /J. ._tBVt +l + i3 + i4 j),. ~LMt+1 I~ f't+1 Yt+1 (6 . 25) L 
* * * * * 
D. PPt+1 : j1 
/j. QL;~t+1 J2 b. BVt+l + j3 ~ <tPt+1 j4 6 'f,Yt+1 (6 . ?6) + + 
"-
\ rhpre' as aho1e: t::.. p t+l ~-+- p t 
/), (' [t+i \I t+l t 
~riu~t ·on 6. 24 c:;ta tPs that- the ,..,xp0ct0d chanrie in the wholesal r:> 
price of lamb and muttn~ i ~ function of thP exQeCtPo chanl'r:>~ in the 
suppl iec; of larnh ann riui ton anrl competing me.::\tS com1no on to the 
mc>.rket. It ic:: s imi 1 r to 2 c nvPPt i nr>a 1, pric8 dr:>pr:>nclpnt, -first 
difference demand r:>quation. 
Pquaiionc; could ta~P. Thr:> onr:> adoptert herr:> 1c; a distributed Ja~ 
moo.Pl involvinr1 .::\n PLasiicity of expectationc:; ac; 1Jririinally sunrp..:;ted 
bv "ii c"<.s ( 1 Q46 (? 
I ' 
applir:>d to price expec .=:i.ti.ons by NerlOv0 lq .... 8( 3 ,
4 
ond to c;upply PXf 0 ctationc:; hv Fuller and I add ('q6L)(l): 
~( r .JV1 t (n.27) 
~ = coPfficien1 of E->XH°' .tationc; ( O <... '{ ~ ) 
Equilt.on 6.27 states that thP diff0.,..ence bi:>twPen the expt:>ctatirn 
held 1n t of the vaJur:> of p1~t+l and those held in t-• of the value of 
QT!Vt is a func-t·on, '( 
expected Leve 1 s of 0
1 
o ( th~ difference hPtW<=>en the actua 1 anrl 
- It ' 
ideas of expr:>ctod ~uppl i eo:: of 1 r>mh arid mutton from P10nth to month in 
pro~ortion to the differenCP b~twr:>en wt1at actuallv hanpen din the 
Tf the coefficient of exnec1ationc; 
" 
is one, expectat·ons <'\re stati<"'. 
Amon'"' the> altern;:;i.t:iv' forms of c:;upply expec1ations con iden:~d 
was onP whe-re on l r 00111es tic supplies are sub iect to i'\.n expec ti'I. ti ons 
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rnod"'l :-u.._,l d!:' equ2t·on 6.27. In thic::: c~c:::r, it would be a~c:::u~Pr 
ing r.ountri s, stnckc::: of neat 0n the ~a Pr ard ~~ival d tee:::; tbus, 
0 xpected c:::urm] i 0 s of imryorter) 'Tl ~tc::: would PQu2l '"lr.tn.:>l irnportc:::. 
/'. l thouoh th i 
nnt oermit . 
'-;ubstitutino for (TM in e U?ti0n 6.27 .nd th0n 1n turn for 
QI'1t-l 
' 
( 
TJ.t-'2, .... ' tl ic; exnectationc::: mf")del r.?..n b 
" = 3' 2:" l ( 
() 
r J'.- t -i 
t- ( 
( L Ii -Tl (6.?_7 ) 
t.:O 
fl. s n tPnrl ma·ric::: irifin"t, c:::o tl-'( 
lpri.ri nlJIJ\tl-l P0l Cl 1 o a pro or-
\"P. nhtc::: rlc>creC\..:;inr neonPtri a l" as the lari increa-.;e . 
n PX res i.on P" lai.ninri PX1H?cteci cran<::_:1e i.n c:::np. l iec::: can hP 
dPriJPrl from P~uation 6.27: 
n r 
(1 - t 
( 1 - t 
t -
(\ ) 
T .;v ~ 
- /). r I ~1 f ) (n.28) 
Thi 0c;u;iti0r c::: atec that flC' e-~ectatinnc; 'lolc 1n t of thP 
r.h2n-:::ie i'1 sup )1 ins o:f 1 JTJh aPd mutton 1vhi ,fl ,.,; l l occur hetweP t 
< nd t-+ 1 i c::: c;oI'l<:~ f i x0d pro >0rt ·on of the di f"f p~o ce bet veen trP 
PXf>E' ,tPr and a~tual channes in c;uppliec::: between thP p•Pviouc.:: an<l 
cu rr cnt pr· rids · .C'. ex ectritinnc; ;\r" rPvi~Pd accorili r• to 
Thi~ expectation Pqu~t~nn i~ thPn ~odified tn all or 
for the norw21 sea o al vayiation in~ nnlips: 
* ( 1 '( ) ( I~ r J.' t "7 (6.2G 
whPre 't reTresPntc::: P1Pve'1 dmrny SPc~sonal vari~hlc::>c; ac::: 1n 
oqnation 6.9, 11Tit:r1 n.
7 
rf>pr.,c;enti'1C' t 11e elev n oPffir.ontc:::. 
222 
Simi 1-:i.rl ~': 
I:> C\:3Vt 1 = ( 1 - y ) ( t.J n /,j, GB Vt 
..L b 11· (6.30) 
8Vt 7 t _, I 
1-
D 0 Pt f-1 =- ( i - r ) ( iJ. ('Pt /J ()Pt) _,___ (' 7 l\r ( 6 • 31 ) t 
1~ nYt+ = (1-j') l.l '"''yt - /_j, "vt ) --i d7 Jt (6 . 32) 
The co fficient of P ~ectations ':{ is ac:sumnd to be the sa..111e 
for all meats. This sinpbfy·n,, assumption a pea s rec.sonabl s LDCP' 
in general, thP samP people are formjn~ all thP.se expe8tations, 1vith a 
possiblP exceptjon in the .ase of bacon. 
The current stor.k dPma d .quLltion, Pxplainin9 current l~vels o-F 
lamb and mutton stocks in h?r!11s of ohsnrvab 0 vari hlPS, is dPrivPd 
from these stru~tural r-?q 1Jationc-, Eauation 6.24 ·c:; subc.::tituted into 
Pquation 6.JP to rPnovP b. PT...t\llt+"l and then thP ~ nt 1 vari?blP.s arP .+ 
substituted for from n,20, 6.'30, 6.31 and 6.32. Equ;:i.t i..on 6. 24 1 a nned 
one period is then rl one eriod an0 
theret tmultinlierihr (•-'( and suhtracted froIT! the eq1ation 
result.;ng -FroPl t• previouc substitutions. ESlNt ari<l ~.SL!"'l.!t- 1 · n thi~ 
equ<ltion a.,...o tJ:iPn c;uhstituted for from PQuation 6.18 an<i 6.18 lagcy?d 
one period, gi 1 in0 the current sto~t<- d0rnrlnd eciur t ·on: 
and 
5
RVt 
= e 0 
c;in'il-.rl_1: 
- 't (> f 
0 
-
+ 
+ 
t. 
( 2- t (!> ) 
0 ]- 3 '3 (1 L 
el /> (hl "' 7 
(2- t-f3) 
a 
s 
LMt-1 
/} 0 Pt 
.-!. h2 
SRVt - 1 
b7 
f 1 1 /5 (1 - y /). ()T~Mt 
fl l '? (J (1-';f)D. () 
) Pt 
f1 (J ( i "-7 
I 
1 ;> h7 -I 
( - r ( I - ft ) C)1Jv1 t -2 
p 4 /? (I ~ ) 1..l Yt 
h~ c7 + h4 rl7) h' t + 
. ¥ ) ( l - /l ) SB\Tt-2 
·f 
2 /J. ( 1 - '( /} 
() 
1 RVt 
f 
1 i4/J(l-
~, ) /) 
( ' ( 
i 
J LI. d7) 1 ~ 7 t 
(6.33) 
(6.'iLl 
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5
Pt = i /'> go + ( ~ - ¥ -(! ) s ( l- t ) ( 1- p ) 5 Pt-2 Pt-l 
- gl J 1 fl ( 1 - )' ) fl QLH t - g1 j '> /3 ( l- t ) /:1 QBVt 
- gl J ') (3 ( 1- ll ) /J QPt - !!" 1 j4 (!> ( 1- ( ) D l{Yt .J 
+ g1 f3 (j1 a7 + J2 b7 + j ') c7 + j '.1: d7) 
t 
.) 
.v t (6.35) 
Ecuation 6.JJ thus explains the observable variable, stocks 
of lamb and mutton at the end of the current period, t, in 
terms of stocks of lamb and mutton at the end of the two 
previous periods, the changes in supplies of lamb and mutton 
and competing meats between t-1 and t, and season . The only 
endogenous variables appearing in these current stock equations 
arc current stocks themseJ es, it being assumed previously 
that current supplies are predetermined. 
6. 1 . 4 The Prjce Dependent Reduced Form 
It now remains to reduce the four current retailers' 
demand equations (6.10, 6.11, 6.1~, 6.13) and the three 
current stock demand equations (6.33, 6.34, 6.35) to a set of 
four price dependent estimation equations by substituting for 
Dt and St in the four market identities (equations 6 . 14, 6 . 15, 
6.16, 6.17) . These reduced form equations each express the 
endogenous variable current price of a given meat in terms 
of the predetermined variables current supplies of the given 
and competing meats, supplies lagged one period, stocks of the 
given and competing meats at the end of the previous two 
periods the total disappearance of all meats lagged two 
periods, and ser•son. The variable, lagged disappearances of' 
the given meat, is eliminated because it is a linear com-
bination of lagged supply and stocks lagged one and two 
periods . 
Defore the model was tested , supplies and stocks of 
off al were also included as a possible competing meat, 
but lack or suitable price data prevented the inclusion 
of a full set of equations for offal . One result of 
this addition is that the variable for disappearance of all 
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MCl. ts (1 l i ch inc ll ( 1 ( r) f (",,., 1 (l._T' ,, • c " C1 1Pd )>"\ ' riod 1 P1 im·nct"Pd. 
Thuc: 1 hr- rPflurod f orrn P'!U t i_ C'T) c: l~stinri. r c .. e: 
F'rl\~t -: ..... v v? r 0 7 ('\ vs ( 0 t RVt '? ~Pt .d "'Vt t 
+ v6 n v7 QB Vt v n Vo 0 + vlO ( Ot-1 I :">.lt 1 8 '")J. - 1 Yt-
+ v ~ + vl? +. v 11 ...... v14 c;,;()t - 1 T 1\11 - RV .. -1 Pt 1 
V 1 r 1 ,, S~Vt ..... v17 '-iPt-2 +- "l(~ ) TJv't-? 6 '? Ot-2 
v.o D'T' -t- ? :.20 
\\ 
(6.16 
p P,t - x + . ' n I x? r + , n t y OYt ..l '>( () () T !Vt ~v1 1 T) t 4 s Ot 
{ l,!V't + Q....,Vt - ' 
t x8 n + x9 n + XlO ( 6 1 7 Pt- y -1 Ot-
, 
c;l + x12 
~ + + x1a <.; .. t -1 1-2Vt - 11 Pt -1 Ot -1 
x1 ., ~ t- xln + x,7 + 
,, ~ 
l Tt ? KVt ') nt-? 18 Ot-2 
.... x 'I + (6.'-37 Q Tt- ') 20 .... 
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have been used to provide two stage least squares estimates, 
the time required to carry out such an operation on a model 
of this size was prohibitive. 
An attempt was made to apply the method of principal 
components(?) to the reduceu f'orm, this bein~ a technique 
which makes use of the multicollinearity ~hich is almost 
certain to exist in a model containing a large number of 
variables using time series data. ~hile the results obtained 
looked promising, again time prevented the carrying out of this 
analys·s to completion. 
The model was tested in both aggre~ated (as described 
in Section 6.1) and disaggre~ated (Section 6.0) forms. rll 
equations were estimated in linear form. 
6.3 THE DATA 
The monthly data used to test this model cover the 
116 month period from May 1955 to December 1964 inclusive, 
although the inclusion of variables lagged one and two periods 
reduces the number of observations to 114 (July 1955 to 
December 1964). The basic data series are listed in Appendix 
D. 
6.3.1 
The data are described in full in Chapter lV (section 
4.J), since the quarterly data are derived directly from the 
monthly data used here. However, £or the readerQs con enience, 
they are described briefly below. 
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Pork prices are the C.E.Ca monthly averages of top 
quotations for English pork, 101-120 lba 
A weighted avera~e o.f British No. 1 and Vanish "A" 
selection bacons sold on the London Provision Exchange is 
used to represent bacon prices. The weights are: 
British = 0.454 
Oanish a 0.546 
The supply data (in thousands of tons) are derived from 
figures published by the C.E.C. of U.K. monthly meat production 
(corrected to calendar months f'rom the standard four and five 
week months used by the C.E.C.) and imports. 
Stock data are the figures published by the C.E.C. for 
meat stocks held in public and government-owned cold stores, 
as near as possible to the end of each calendar month. Stocks 
held in private stores are unknown but are assumed to vary 
directly with the published stock levelsa Units are thousands 
of tons. 
All data are }or periods as close to calendar months as 
possible. The effects of variations in the length of months 
will be included in the coefficients of the seasonal dummy 
variables. 
6.4 THE RESULTS - AGGREGATED MODEL • 
The results from estimation of the aggregated model are 
described fully, while those from the disa~gregated model are 
presented in section 6.5 with little comment. 
Table 6.1 contains the estimated aggregated reduced form 
regression equations 1, 2, 3 and 4 based on equations 6.36, 
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TA13LE 6 .1 
~1 0NTHLY \'.IIOL ,SAL E dEAT P1U CE EQtA'I I ONS - AGG Ui:G TED 
Equation 1 
- 0.157QLMt 
( . 037) 
+ o. 038Q.uvt 
( . 032) 
* + 0 . 204QI:-t 
( . 103) 
** - 0. 216QYt 
( . 079) 
- 0. 1750Dt 
( . 265) 
** 
- 0 . 141QIJ1t- 1 + o. 018QBVt-1 - 0 . 072QPt- 1 - o. 166QYt-1 - o . 2830Dt-1 
( . 039) ( . 036) ( .119) ( . ~81) ( . 265) 
x 
- o .015sLMt- 1 + o.1oos.svt-1 + o . 419sPt-1 
( . 049) ( . 051) ( . 464) 
** - o.1g2s1Mt- 2 - o. o;4sBVt- 2 + o. 324sPt-2 
( . 051) ( . 05 1) ( . 457) 
*,.. 
- 0 .045DTt- 2 
( . 017) 
* ** ** + 3 . 091~2 + 5. 7471.3 + 10. 516 14 
(1. 264) (1 . 528) (1 . 619) 
** ** ** + 9.2~4W7 + 7. 078w8 + ) . 5')0V19 
(1. 668) (1 . 561) (1.4Lt9) 
** + 10 . 584i5 
(1 . 535) 
** + 1+ . 7?4~ 10 
(1 . 360) 
2 ** .. = o. 86 
- o. 192Sot-1 
( . 224) 
+ o. 125s0t _2 
( . 205) 
x 
+ 3. 769 1 
(2 . 062) 
** + 9. 337v6 
(1 . 759) 
* + 2.6t;8w11 
(1 .17b) 
.. *+ 
K = 0. 7765 
Eguation 2 
PBt "' 79.364 
x 
- 0 . 061 .uMt 
( . 033) 
T,.:.:.E 6 .1 (coutinued) 
** 
- o.187c~BVt * + 0.200QFt ** - 0 . ?46'1\Yt 
(. 029) ( . 094) ( . 072) 
* • .. 
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+ o . 24?Qot 
( . 241) 
- O. 0)6Q1 it-1 - O. 146QBVt-1 + O. Ol+8QPt- 1 - o. 175 Yt-1 - O. 002QOt-1 
(.035) ( . 033) ( .108) ( . 075) ( . 24 1 ) 
** - o. 005su.t- 1 + o. 171SBVt-1 + 
c. ~45) <. 047) 
* * 
0.6163It-1 
(.422) 
- o.058s1Mt- 2 - o . 233s~vt-2 + o.363s t-2 
( • 04 6 ) ( • 04 6 ) ( • 415 ) 
* 
- O. 034Dr~'t-2 
(. 016) 
"* ** • + 3 . 165~. 2 + 4 . 0 10W z + J. ?05~v4 .,) 
( 1 . 149) (1 . 207) (1.471) 
+ 2 . g63V'l8 * + 2 . 101 J7 + 2 . 787V19 
(1 • .:;16, (1 . 419) (1.317) 
* + 3. 315'. 5 
(1 . 395) 
*"' 
+ .5 . 6171110 
( 1 . .36) 
2 ** 
.. ~ o= 0 . 80 
- o .1 c::
0
s':lt-1 
( . 203 ) 
- o . 019sot-2 
( .1 87) 
+ 2. 827,•: 1 
(1.874) 
+ 2. 892·v,.. 
0 
(1.~99) 
** + .;.3oy 11 
( 1.060) 
Equation 3 
x 
- O. Ob1QLMt 
(. 033) 
Tt-'.BLE 6. 1 - (continued) 
- 0.027QBVt 
( . 029) 
* * 
- 0. ,342QPt 
( . 092) 
x 
- 0. 128QYt 
( . 070) 
x ** 
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+ 0. 371 Ot 
( . 236) 
- o. 050Q.il-it- 1 - 0. 003 BVt- 1 - 0. 192Q t-1 - 0. 283QYt- 1 - 0. 072Qot-1 
(. 035) ( . 032) ( . 106) ( . 072) ( . 236) 
+ o.039s1Mt- 1 + o. 065sBVt- 1 - o.001sPt- 1 
(. 044) ( . 046) ( . 415) 
* * * * - o.1 18sLMt- z - o. 094sBVt- 2 - o. 987sPt- z 
( . 045) ( . 045) ( . L~06) 
** - 0. 045DTt- 2 
( . 015) 
** ** 
- 7. 556w2 - 6. 785v,~ - 7 . 1421i'14 :> 
(1 . 125) (1 . 182) (1 . 440) 
** * • ** 
-10.31317 - 9.205v8 - 6. 900
1
1
1 9 
( 1.484) (1.389) (1 . 289) 
** 
- 7,439w
5 
( 1. 366) 
* - 4. 616 1/10 
(1 . 210) 
2 ** 
R = 0. 91 
**+ K = 0. 9940 
- o. 091s0 t_1 
( . 199) 
+ o. 093s0t_2 
(.183) 
* - 3 · 775VJ1 
(1 . 834) 
** - 9. 637)/6 
(1.565) 
* - 2. 678\"11 
( 1. 046) 
Equation 4 
- o.o46QU':t 
(. 042) 
Ta0le 6. 1 (continued) 
- 0. 012QBVt 
( . 037) 
- 0. 185QPt 
( . 119) 
** - 0.356QYt 
( . 091) 
** 
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+ 0.245 Ot 
( .304) 
- 0. 007QLl1t-1 + o.o37 BVt-1 + 
(.045) (.042) 
0.067~Pt- 1 -
(.137) 
0. 662QYt-1 - 0.292 Ot-1 
(.092) (.304) 
+ 0.006vLMt- 1 - 0.0433BVt-1 - C.337sPt-1 
(.056) (.059) ( . 532) 
- o .069s1Mt-2 + 0.004SBVt-2 - c.6 2SPt-2 
(.058) ( . 059) ( . ?24) 
* - 0. 042DTt-2 
( .020) 
** ** ** - 6 . 006 1: 2 - 5.328\I 3 - 5.138w4 
(1.450) ( 1 . 524) (1.857) 
- 2. 782.J7 - 2. 214#8 - 1.89H9 
(1.913) (1 . 791) (1 . 662) 
* - 3-591Vi~ 
? 
(1 . 761) 
- 1.655 10 
(1 . 560) 
2 ** R = 0. 86 
**+ 
K = 1. 1252 
+ o.038s0t_1 
(. 257) 
- o.184s0 t_2 
(. 236) 
x 
- 4.388 1i 1 
(2.366) 
* - 4. 231Wr 
0 
(2 . 018; 
- o.651w
11 
(1 . 349) 
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TA.CL.; 6. 2 
,..c,C.~!!.:Cl,... L....IJ . CLi;S,..Lr, r~Tc~ ~LuXIBI~ITIES 
I 
Price l Price B'l.exib.:. ity o''-.. 
Flexibility I I Lamb and Beef 
with r e0pect ! Pork Bacon :fotton 
to : . ,.., 
I r :;:,~:t PBt PPt Yt 
** x x 
QL.1t - 0 . 293 - 0 . 115 -0 . 108 - 0 . 070 
** 
QBVt +0 . 148 - 0 . 734 - 0 . 099 - 0 . 038 
* * ** 
QFt +0.305 +0 . 302 - 0 . 434 -0 . 225 
** ** x ** 
QYt - 0 . 400 - 0 . 461 - 0 . 225 - 0 . 538 
ltot - 0 . 127 +0 . 177 +0 . 254 +Ci . 144 
** 
~ - 0 . 263 - 0 . 068 - 0 . 088 - 0 . 011 '<(.LMt- 1 
** 
QBVt- 1 +C . 070 - 0 . 571 
- 0 . 011 +O . 117 
x 
QPt- 1 -0 . 107 +0 . 072 
- 0 . 270 +0 . 081 
* * ,. * ** 
QYt-1 - 0 . 307 - 0.328 -0 . 497 -0.999 
QOt- 1 -0.204 -0. 001 
- 0 . 049 - 0 . 171 
5
LMt- 1 
- 0.020 - . 0v7 +O .C?O +0.007 
x . ~ 
8
BVt- 1 
+0 . 096 +O . 166 +0 . 059 - 0.036 
c +0 . 038 VPt- 1 
+0 . 056 - 0 . 000 - 0 . 025 
(' 
0
0t- 1 
-0. 070 -0 . 058 - 0 . 031 +0 . 011 
** ** 8
LEt- 2 
- 0 . 261 - 0 . 080 - 0 . 1'.;>.? -0 . 176 
** * 
5
BVt- 2 
- 0 . 033 -0 . 228 -0 . 086 +0 . 003 
• 
SPt- 2 +0.029 
+0 . 033 -0 . 08~ '1., - 0 . 0)1 
SOt- 2 +0 . 045 
- C. )1o +0.032 - 0 . 054 
"'* * ** * 
Dr.'t- ? - 0 . 439 
- 0 . 336 - 0 . 416 - 0 . 354 
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presence of autocorrelatjon af1ects the usual tests of 
signi£icance of regression coefficients and this should be 
borne in mind when discussing these estimates. 
As would be expected, the coc:fficients or own current 
supplies of all meats are negative and highly significant. 
The equivalent flexibilities indicate that beef prices are 
the most responsive to own supplies, rollowed by bacon, 
pork, and lamb and mutton. Similarly, the coefficients 
of own lagged supplies are all negative and signiricant 
at the 5 per cent level or better with the exception of pork 
(significant at the 10 per cent level). Bacon price appears 
to be the most responsive to own lagged supplies, followed 
by beef, possibly pork, and lamb and mutton. Since the 
la~ged supply variables are derived from retailers' demand 
adjustment, demand expectations and supply expectations, 
the only observation which can be made from the significance 
of these coefficients is that it supports the inclusion of 
some or all of these dynamic elements in the model. 
The significant positive coefficient of current pork 
supply in the lamb and mutton price equation indicates a 
complementary relationship between these meats, supporting 
the findings or J.A.C. Brown. (1959) (see Chapter~), and of 
the annual price equations in Chapter 3. Another interesting 
and unexpected result is the appearance of bacon as a sig-
nificant competitor of lamb and mutton. This result is 
interesting since bacor1 is not a carcase meat and would not 
be expected on a priori grounds to compete with a meat such 
as lamb and mutton. The coefficient of lagged bacon supply 
in the lamb and mutton price equation is also negative and 
signi:ficanL. 
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Si~ni.licant negative coeff'icients oi current and lagged 
bacon supplies appear again in the beef equation, while the 
relationship between pork and beef is shown to be complementary 
rather than competitive. Both of these results are supported 
by the quarterly estimates (Chapter 4). There is also some 
suggestion of a competitive relationship betwee11 beef and Jamb 
and mutton but the relevant coe.l.licient in the beef equation is 
significant at the 10 per cent level only. 
The positive signi.licant coefficients of current pork 
supplies in the lamb and mutton, and beef equations are not 
confirmed by coeI'ficients or similar sign for lamb and mutton, 
and beef supplies (lagged or current) in the pork price equation. 
Bacon again appears as a competitive meat, th lagged bacon 
supply coefficient in the pork equalion being highly significant. 
In the bacon equation, the only meat with significant co-
efficients .lor current and/or lagged supplies js bacon itself . 
¥or the sake or discussion, the sum of the price I'lexibil-
ities of a meat with respect to O\\n current and lag red supplies 
may be called a 1 long run direct price flexibility , a term 
which is by no means technically accurate. However, it is 
interestin~ to note that the estimates so derived are of similar 
order to the C]Uarterly price flexibilities estimated in Chapter 4: 
Direct Price Flexibility 
Long run" Quarterly 
J,,amb and mutton -0 . 57 -0.64 
Beef -1 • J 1 - l. 34 
Pork -0.75 -0.67 
Bacon -1.54 ) . -- - ~-
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This comparison may be spurious but, nevertheless, the 
similarity of the estimates from two different sources may 
not be entirely coincidental. 
In the lamb and mutton price equation, the coefficient 
of beef and veal stocks la~ged one period is positive and 
si~nificant at the 10 per cent level. The price flexibility 
of lamb and mutton with respect to own stocks la~g;ed two months 
is ne~ative and of sim"lnr order to the estimated price flex-
ibilities with respect to own current and laf.!;ged suppl.es. 
The variables, stocks la~~ed two periods, are derived in this 
model .from the stock rlemand adjustment <'qllations and i'll are 
hi~hl • correlated with stocks lagged one period, which arc 
derived from both the stock adjustment equations and the 
retailers' demand equations via the market identities. 
The coefficients of both beef and veal stock variabl~s 
in the beef price equation are highly significant, the co-
efficient of stocks la~ged one period being positive and that 
for stocks lagged two p riods negali e. 
Three two-perioci-Ja~ stock ariablcs have signif'icant 
coefricients in the pork price equation : lamb and mutton, 
beef and veal, and pork itself. The significance of the pork 
stocks coefficient is not unexpected, even though their average 
1 veJ is only about 6 per cent of pork supplie~ , but the 
apparently significa11t jnfiucncf' of' lamb and mutton, and beef 
and veal stocl-s (lagged two period.') on I o.:· 1: :;-,,~ire c.; L .ot 
supported by similar significant supply - price rrfects. 
A~ j~ to be e pectcd, there ls uo evidence o.f significant 
relationships bet~een stocks of any meat nnd bacon price. 
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In all four price equations, the coef.fici.ents for dis-
appearance o.f all meats lag~cd two months are negative and 
highly signi.ficant, the rel vant price flexibilities being in 
the range -0.33 to -O.L1L1:. 'l'his result may support the hypo-
the.$iS that the wholesale demand f'or Pach m at is inf'lu need 
by the expected retail sales level of all meats, expr~ssed 
in terms o:f past wholesale disappearances. 
None of the estimated coe.f ficients of the off al supply 
and stock variables in any of th four equations are sip:-
ni.ficant at even the 10 per cent level; thus the addition of 
these variahJes to the basic model is not justified. IJ. they 
~er om"tted, it would be possible to reintroduce the UTt-i 
variable to each equation and this is, in fact, don in the 
disa~gre~ated equations. 
All ~our estimated equations show pronounced seasonal 
shift patterns. As in the quarterly equations (Chapter 4), 
the coefficients of the seasonal dummy variables are inter-
preted as being, ceteris paribus, the amount by which the 
price of the meat (in pence per lb) is abo c or below the 
December price in the month concerned. 
The estimated pattern in lamb and mutton prices due to 
purely seasonal influences is one of a steady rise from the 
December level to about 10.5d above it in pril and May and 
then a gradual decline in the latter half of the year . This 
peak appears in the late spring - early summer period , when 
both prices and disappearances or f'roz.en lamb are at a high 
level and before the bulk of home - killed lamb arrives on the 
market . Since the seasonal high point continues into June 
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and July (at about 9.Jd above December) and the low point 
appears in December-Januar (winter), these results support 
the view that lamb and mutton is preferred in warmer weather 
because of its qualities as a cold meat. 
Seasonal shifts in beef prices apparently reach two peaks, 
one in March (4d above December) and the other in October 
(3.6d above December) following a trough in July and followed 
by another lo~ point in December-January; i.e. peaks in early 
sprin~ and autumn and trou~hs in mid-summer and winter. The 
sununer trough can be expected because beef' does not make a good 
cold meat, \hile the winter low point may possibly be due to a 
preference £or poultry over the Chr"stmas period. 
The estimated seasonal shift patterns for pigmeats are 
different from those just described. For pork the high point 
is in December (winter) with prices shifting to a level of 6d 
or more belo~ from February to September (late winter to early 
autumn), the lowest point occurring in July (10.3d below 
December). This pattern could be due to a consumer preference 
for pork in the winter, or a seasonal shift in the supply curve, 
or a combination of both. 
The estimated seasonal pattern for bacon is somewhat 
similar to that for pork with, however, a shorter and less pro-
nounced trough lasting from February t .o June (late winter to 
early summer), the lowest point being in February. 
These estimated seasonal shift patterns are broadly 
similar to those :found in the quarterly estimates, with the 
possible exception of lamb and mutton. 
Figures 6.1, 6.2, 6.3 and 6.4 compare the prices estimated 
from equations 1, 2, 3 and 4 with actual prices for the period 
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covered by the data used to test these equations. 
An examjnation 
of th se graphs will provide some indication oC the accuracy 
of prediction which can be expected of these equations. As 
Theil (1961)( 6 ) observes, the serial correlat"on present in 
most time series data makes the prediction of trends relatively 
easy. 
A forecastin~ model is successful, in terms of useful-
ness, only iC the ends of movements, i.e. turning points, are 
correctly predicted. 
Theil outlines a simple techniqu of turning point analysis 
which may be used to rank the predictive abilities of models. 
He sl~gests that there are four possible alternatives: 
(1) turning po·nt is correctly predicted. 
(2) A turn·ng point is incorrectly predicted, i.e. a 
turning point is predicted where none actually 
occurs. 
(J) A turning point is incorrectly not predicted, i.e. 
a i,urning point which ac ually occurs is not 
predicted. 
(4) A turnin~ point is correctly not predicted. 
rrom Theil's definitions, there would appear to be two 
other possibilities which he does not mention explicitly: 
(5) A turning point is predicted at the right point in 
time, but in the wrong direction. 1his could be 
included in (2). 
~/ A turnin~ point is correctly not predicted, but the ( 6) 
trend which is continued as a result is in the wrong 
direction. 
bhetner this is an error oC prediction 
per se or not is debatable; it may be considered 
24b 
as a direct result of (2), (3) or (5) and could be 
included in (4). 
Two claRses of turning point errors are defined by Thejl. 
Type 1 errors correspond to possibility (2) and Type 2 errors 
to ( 3) : 
e
1 
= Type 1 errors - proportion of predicted turning 
points wh"ch are ·ncorrect 
= (2) 
(1) + (2) 
e
2 
= Type 2 errors = proport"on of actual turning points 
which are incorrectly predicted 
= ( 3) 
(1) + (3) 
Below are the calculated turning point errors for equations 
1, 2, 3 and 4. Equation 510 (frozen lamb - Figure 5.3) "hich 
produced the best fit of all the simple lamb price equations 
(Chapter 5) is included for comparison. In this comparison, the 
definitions used are: 
(2) + (5) 
(1) + (2) + (5) 
(J) + (5 ) 
(1) + (3) + (5) 
A new term, total errors of prediction (E) is also intro-
duced: 
(2) + (3) + (5) + (6) 
E ( -1 ) + ( 2) + ( 31 + ( Ii) + ( 5) + ( 6) 
24 7 
Equation e1 c2 E 
R2 
1 0. 51 o.4o o.42 o.86 
510 0.69 0. 5:__. 0.58 
0.55 
2 0.59 0. 115 0. 118 
0.80 
3 0.63 0.50 
0 .1.1:2 0.91 
Ii 0.57 o.49 0.53 
o.86 
It can be that, despite the 
2 for quations seen high H s 
1, 2, 3 and 4, the f'requency o:f errors 
in the -prediction of 
directions of movement is still hi~h. On 
average, 58 per cent 
of the predicted urning points are incorrect, while 46 per 
cent of the actual turnjng points are not corrPctly predicted 
and 46 per cent of a]l predictions are directionally in error. 
A1t..hou~h the two equations are not strictly comparable, 
it is obvious that equation 1 (lamb and mutton) is a consider-
ably better predictor than equation 510. Similarly, equation 
1 shows fewer turning point errors than equations 2, 3 and 4, 
'> althou~h the relative sizPs of the R~ would nol su~gest that 
this should be so. 
To conclude, it would appear that the lamb and mutton 
equation (1) should correct! predict about 60 per cent of 
turning points in mon hly price movements, althou~h some 50 
per cent of' the predicted turning points will not actually 
occur. 
In addition, a proportion or turn.in?; points is pre-
dieted to occur within a month either side of when the 
eventuate. 
6.5 TIIB RKSULTS - DISAGGREGATE~ MODEL 
The estimated disa~gre~ated reduced form rrgression 
equations are listed ~n Table 6.3 whjlc the price rle -ibilities 
248 
a t the variable means derived from those estimates appear in 
'l'ab l e 6 . 4 . T h ese equations are derived fr o m a model of similar 
form t o the aggregated model but including the following meat.s : 
Fr ozen lamb (subscript FrL ) 
Frozen mutton ( " FrH) 
Fresh lamb (price) ( II FreshL) 
Fresh lamb and mutton (supply) ( ti FreshLh) 
Froz.en beef ( " FrB) 
Chilled beef ( II ChB) 
Fresh beef ( II F'reshB) 
Pork ( II P) 
Bacon { II Y) 
The reduced form equations for pork and bacon were omitted from 
t ho se estimated due to the limitations or the computer programme 
and the time available. 
The coe£ficients of multiple de t ermination f o r all six 
e quations are highly signjfica11t and lie bet1~ee.i1 0.75 and u . 92. 
However, only a relatively low proportion of the regression 
c oefficients in each equation is significant at the 5 per cent 
level or better - between ~ive and thirteen out of thirty-seven . 
In addition, the van Neumann test once again indicates the 
presence of positive autocorrelation in the residuals of all 
equations (significant at 1 ner cent). One possible cause of 
the low proportion of significant regression coefficients in 
these equatlons compared with the aggre~ated results is that 
the process of disa~gre~ation and t11e resulting increase in 
number~ of independent variables is likely to exacerbate the 
problem of multi c ollinearity. 
Eguation 21 
+ 0. 019QChBt 
(.044) 
- 0 · 1 93~resl/,i.t-1 
( . 261) 
- O. 125 "ChBt- 1 
(. 222) 
+ o. 355s t.t-1 
(. 262) 
- O. 36l~S ,t- 2 
(. 273) 
+ o .091J t - 1 
(. 203) 
*"' + 6 .422v\'1 
(2 . 326) 
** + 7. 229',/5 
(2.312) 
+ 6. 640 9 
(1.781) 
+ 0.015-Q Vt .rrr. 
( .1 26) 
** 
+ 0.188 FrBt 
( . 053) 
- o. 264Q~ lt 1 
.t ru -
(. 255) 
+ o. 10l .i"J. .2.t-1 
( . 220) 
- 0.017SLt-1 
(. 2)4) 
- o. 25osLt-2 
( . 226) 
+ 0. 007DTt- 2 
(.019) 
+ 2 . 3271,2 
(1.522) 
** + 9.749W,. 
b 
(2.388) 
** + 4, 7841 10 
(1 . 652) 
*,. 
- 0 .165QFrLt 
(. 039) 
+ 0.156 Pt 
( .116) 
- 0·239QFrLt-1 
( . 23.3) 
- 0 . 302~"{.Pt- 1 
( . 254) 
- 0 . 101SBt-1 
( . 220) 
+ o . 173sBt- .? 
( • 2c j) 
+ 2.177;13 
(1.892) 
* ,r.-
+ 8. 590"7 
(2.268) 
+ 1.911''11 
(1 . 424) 
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x 
+ 0 • 124Ll1' re""hBt 
( .068) 
* - ') . 2210Yt 
(. Od5) 
- 0 . 133Q ~resh Bt-1 
(. 247) 
- 0 . 21tQYt-1 
( . 212) 
** + 1. 482SPt-1 
(.536) 
x 
- 1.084SPt-c 
(. 566) 
,. * 
+ 8 . 011h4 
(2.172) 
** + 7 . 08%8 
(2 . 082) 
2 . 
= 0. 89 
** + K = 0. 4469 
TABL~ 6.3 (continued) 
Eguation 22 
p t = 19 • .)14 FrM 
- 0.065QFreshll1t 
( . 077) 
- 0.033 ChBt 
(. 031) 
- 0. 121Q 
Fr Mt 
( . 088) 
* + 0. 080QFrBt 
( . 037) 
- 0.057 -n , Kt 1 - o.238Q,., 't 1 .rresn J.1. - .t' ri•; -
( .182) ( .178) 
+ 0. 027-1:.C:nBt- 1 + 0. 091QFrt3t-1 
( .155) ( . 153) 
- o. 108s!lt- 1 - o.039s1 t _1 
( . 183) ( . 163) 
- o. 254sMt- ? - o. 007s1 t-.? 
(.190) ( .157) 
- 0.043DTt- 1 + o. oo8DTt- z 
( .142) ( . 013) 
+ 2. 491w1 + o.219w2 
(1.622) (1.062) 
+ 1. 462'i5 
x 
+ 2 . 965~i6 
(1 . 613) (1.665) 
** • + 3.372w9 + 2 . 908v 10 
( 1. 242) (1 . 152) 
+ 0. 014QFrLt 
( .027) 
* 
+ 0. 207QPt 
(. 081) 
+ 0. 063Q•rLt- 1 
( .162) 
- O. 029 "Pt- 1 
( . 177) 
- o. 167sBt- 1 
( .153) 
+ o. 228sBt- 2 
(.1551 
- 1. 374vi'
3 
(1 . ;>19) 
+ 2. 405\'•7 
( 1 • .)8.?) 
* + 2 . 256' J 11 
(0. 993) 
.? * * = 0. 75 
** + K = 0. 3773 
25 0 
- 0.025QF , Bt re~n 
( . 047) 
x 
- 0.113 Yt 
(.059) 
+ 0. 055QFreshBt-1 
( .172) 
- 0. 047QYt-1 
( . 11+8) 
x 
+ o. 716sPt-1 
( . 374) 
- o.394sPt- 2 
( . 395) 
+ o. 8731• 4 
(1 . c;15) 
x 
+ 2 . 635 11 Q 
u 
(1 . 4~2) 
Eguat ion 23 -
PFreshLt = 57 . 708 
.f• 
- O. 7610F hLl't · res 1..,, 
(.134) 
- 0. 037QChBt 
( . 054) 
+ 0 • 1 45~reshLMt- 1 
( . 318) 
- o. o55QChBt-1 
( . 269 ) 
+ 0.164SMt- 1 
(. 318) 
- O. 201SI:t- Z 
(. 332) 
+ 0.052DTt- 1 
( . 247) 
x 
+ 5. 064'1J 1 
(2. 828) 
** +18. 430' 15 
(2. 812) 
** + 7. 463\!9 
(2. 165) 
25 1 
rABl b 6. 3 (conti nued) 
- 0. 1530Fr'Mt 
( . 153) 
+ 0 . 10?QFrBt 
( . 064) 
+ o . oo8QFrt-.t- 1 
(.310) 
+ o. /"O?QFrBt-1 
( . 268) 
- o . 078s1 t _1 
( . 284) 
- 0. 1S>1SLt- Z 
( . 275) 
- 0 .029DTt- 2 
( . 023) 
+ 2. 721 2 
(1 . 851) 
** +13 . b57/6 
(2 . 904) 
** + 6.308w 10 
(2 . Jo9) 
- 0. 075QFr Lt 
( . 047 ) 
+ 0. 144QPt 
( . 141) 
- 0 . 1?BQ.FrLt-1 
( . 2b3) 
- 0 . 207~t- 1 
( . 309) 
+ o.026sBt-1 
(. 267) 
+ 0. 021SBt- 2 
( . 271) 
*"' + 8. f.i..3,. ~ 
:.,; 
(2 . 300) 
.f * 
+12 . _568 •• 7 
(2 . 758 ) 
.f 
+ 3. 538v111 
(1 . 731) 
- o.oo9QF hBt res 
( . 082) 
- 0. 171QYt 
( . 101.1) 
- 0 . 016 F , Bt 1 res11 -
(. 300) 
- 0. 11+1'1::Y t-1 
( . 278) 
+ o. 707sPt- 1 
( . 652) 
- o.114srt- z 
(. 689) 
** + 
** +16. 79)~:4 
(2 . 641) 
+ ':/ · 8~11~8 
(2 . 5;,;2) 
K = 0.4694 
25 2 
TABLE 6. 3 (Continued) 
~uation 24 
p t = 60.586 
Fr B 
x 
+ o. 018 Freshil t + 0 . 170~11' - Q. 043'., T t - 0. 112Q...., h Bt ... rMt l'r"-' tres_ 
( . 106; ( . 121) ( . 037) ( . 065) 
** ** 
- 0•230QcnBt - 0. 152'\;FrBt - 0. 131QPt 
- 0. 019Q.Yt 
( . 042) ( . 051) ( . 112) ( . 082) 
- 0•115"tfreshLMt-1 + o . 088Qfr.Mt-1 -
0•036QFr1t- 1 - 0 . 192~~ ,• Bt-1 ... r'evI · 
( . 251) ( . 24 5) ( . 22Lt) ( . 237) 
- 0 • 141 CrBt-1 - c . 138Q, Bt l 
+ 0. 246QPt- 1 - 0. 034'-:.Yt-1 tr -
( . 213) r . 211) ( . 244) 
( . 204) 
- O. 245SMt-1 
+ o . 099s1 t_1 + o . 089sBt-1 
+ 0. 459SPt- 1 
( . 2.)2) ( . ?24) ( . 211) 
( . 515) 
+ O. 269Sr'1t-Z - o . 108sLt- 2 - 0. 2b8SBt- 2 
- o. 905sPt- 2 
( . 262) ( . 217) ( . ~14) ( . 544) 
+ 0. 027D1, t-1 - 0 . 023D':..'t-2 
( . 195) ( . 018) 
* 
- 0. 527il1 - O. 788VJ2 
- 0. 19'{1.3 - 4. 213~ 4 
(2 . 23.)) (1 . 463) 
(1 . 818) (2 . 087) 
.. .. * 
- 3-793N5 
- 4.774W6 
- 4 . 732w7 
- 4. 09ow8 
(2 . 222) (2.295) 
(2 . 180) (2 . 001) 
- 2. 82211.9 - o. 986'~ 10 - O. 8Li8W 11 
(1 . 711) (1 . 588) 
(1 . 368) 
? ** R = 0 . 82 
** + K = 0. 4lt96 
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TABLE 6.3 (co..!21inw2d) 
Eguation 25 
p = 77.683 
ChBt 
+ o. 017 -FreshLMt - (' . 168~ - 0. 0560FrLt - 0.042'='~ hBt rMt .rres 
(.119) ( . 137) ( . 042) (. 074) 
** * - 0.372QCnBt - 0.065 FrBt + 0 . 045~t - 0. 228QYt 
(. 048) ( . 057) ( .126) (. 093) 
- O. 065QFreshU~t-1 - 0 ?t;OQ • ~_,,, "Fr. ,t-1 - 0. 1i 6QFrLt-1 - 0. 3S5 FrevhBt-1 
(.284) ( . 2771 (. 2:>.3) (. 268) 
- 0•241 c int-1 - 0• 154QFrBt-1 + o.05oqPt-1 - 0.213""Yt-1 
(. 241) ( . 239) ( . 276) ( . 230) 
- o. 095stvi::-- + o . 111s1 t_1 + C. 2163Bt-1 + u. 579sFt-1 
(. 285) ( . c'.)4) ( . 2j9) (.:;83) 
+ o.163sMt- 2 - O. 184SLt-2 - O. 2l. 3SBt-2 + 0. 146SPt-2 
(. 297) ( . 245) (. 242) ( . 616) 
+ O. 116DTt- 1 + 0 . 017DTt-2 
(. 221) ( . 020) 
* * + 2. 17W1 + 2. 401'V2 + 4.5211-, + 6. 110V4 :; 
(2.529) (1 . 675) (2.057) (2.561) 
"' * + 5. 949'15 + 6. 820YJ6 + 5. 44)17 + 4.721 .. 8 
(2.)14) (2 . 596) (2 . 466) (2 . 264) 
x 
+ 2 . 808 1110 + 0-321\! 11 + 3. 778·119 
(1.936) (1 . 796) (1.548) 
2 " R = 0.80 
•• + 
K = 0. 4786 
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TABLE 6.3 (continued) 
Equation 26 
PFreshBt = 67 . 680 
- 0.005QFreshll1t - 0.068QFrMt * ** - 0.074QFrLt - 0.283~ h Et res 
( . 092) (.105) ( .032) (. 056) 
** ** ** - 0•159QChBt - 0.037QFrBt + o.281~t - 0.227QYt 
( . 037) (. 041..,) (. 097) (. 071) 
+ 0 · 174-=tFreshLMt-1 - 0.049'tFr.Mt-1 + 0 • 096~FrLt-1 + o.oo9QFreshBt-1 
( . 218) (. 213) (.194) (.206) 
+ o.o33QChBt-1 + o.112~rBt-1 + o . 159~t- 1 - 0.011QYt-1 
(.185) (.184) (.212) (.177) 
- o.285sMt-1 
x 
- o.117s1 t_1 - o.167sBt-1 + o.795sPt-1 
(.218) (.195) (.183) ( .448) 
+ o. 225sHt-2 + o.07os1 t_2 + 0.102SBt-2 + o.077sPt-2 
(. 228) (.188) (.186) ( .473) 
- 0. 128DTt-1 - O.OOODTt-2 
(.170) (.015) 
** ** "'* ** + 5.559w1 + 3.791w2 + 5.276w3 + 5.325v~ ·t 
(1.941) (1.270) (1.579) (1.812) 
* * x + 4.639w
5 
+ 4.1961:v6 + 2. 441\17 + 2. 911WS 
(1.930) (1.993) (1.893) (1.738) 
+ 2.g89w
9 
** + 3.202w10 + 3.22011.11 
( 1. 486) (1.379) (1.188) 
** + K = 0.4121 
TABIB 6.4 
ESTIMATED MONTHLY DISAGGREGAT~D WHOLESALE PRICE :F LEXIBII.,ITIES 255 
Price 
Price Flexibilit~ of: Flexibility Frozen Frozen Fresh Frozen Chilled Fresh with respect Lamb Mutton Lamb Beef to: Beef Beef 
** 
QFreshU'.t -0 . 259 -0.108 "'* -0.507 +0.016 +0.012 -0.004 
QFrMt +0 . 003 -0.044 -0.022 +0.034 -0.011 - 0.01 1 
,,. * 
QFrLt -0.157 +0.029 -0.061 * -0.048 -0.049 -0.070 
x :x 
QFreshBt +0.336 -0.145 "* ,-0. 021 -0.359 -0.105 -0.758 
QChBt +0.014 -0.051 ** ** * -0.023 -0. 191+ -0.246 -0.112 
** * ** QFrBt +0.083 +0.075 +0 . 040 -0.079 -0 . 026 -0.016 
* ** QPt +0.237 +0.673 +0.188 -0.2;5 +0.063 +0.421 
* 
x 
-0.416 -0.456 * 
~ .. 
QYt -0.277 -0.042 -0.398 -0.426 
QFreshIBt-1 -0.148 -0.094 +0.096 -0.105 -0. 011-6 +0.132 
QFrMt-1 -0.045 -0.087 +0.001 +0.018 -0.039 -0.008 
Q FrLt-1 -0.228 +0.1?9 -0.146 -0.041 -0.102 +0.090 
QFreshBt-1 -0.359 +0.319 -0.037 -a .. 613 -0.963 +0.024 
QChBt-1 -0.089 +0.041 -0.034 -0.119 -0.159 +0.023 
QFrBt-1 +0.044 +0.086 +0.003 -0.072 -0.063 +0.049 
QPt-1 -0.455 -0. 09lt -0.268 +0.438 +0.070 +0.237 
QYt-1 -0.407 -0. 190 -0.228 -O.C'76 -0.371 -0.020 
S~,t-1 +0.103 -0.067 +0.041 -0.084 -0.025 -0.082 
s 
Lt- 1 -0.019 -0.091 -0.073 +0 . 127 +0.111 -0.125 
8
Bt-1 -0.096 -0.340 +0.021 
+0.100 +0.190 -0.157 
** :x x " +0.135 +0.140 +0.056 +0.050 r0.049 +0.072 ,;) Pt-1 
s 
}it-2 -0.106 -0.158 -0.050 +0.092 +0.044 +0.065 
s 
Lt-2 -0.273 -0.016 -0.1'+2 
-0.140 -0.186 +0.076 
s 
Bt-2 +0.166 +0.468 
+0.017 -0.326 -0. 215 +0.097 
x 
s 
Pt-2 -0. 100 -0.078 
-0.009 -0.099 +0.012 +0.007 
0
rt-1 +0.907 -0.919 +0.446 
+0.318 +1.070 -1.260 
D 
Tt-2 +0.069 
+0.170 -0.248 -0.270 +0.156 -0.002 
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The disaggregated estimates are b roadly con~·stent ~tth 
the aggregated results and th ey also sho~ certain similarities 
to the disaggregated quarterly estimates (Chapter 4) which are 
listed below: 
Price Quantity Coefficient Level o.f Si~nificance 
sign Quarterlv Nonthlv 
Frozen lamb Frozen lamb 10~0 
Frozen lamb Fresh l arnb & mutton 1010 
Frozen lamb Frozen beef + 
Frozen mutton Frozen mutton 
Frozen mutton Frozen bee.f + -o' ')70 590 
Fresh lamb Fresh lamb & mutton 5~o 170 
Frozen beef Frozen beef 5~o 1~o 
Frozen beef' ChilJed beef 5~o 1 /0 
Frozen beef Fresh beef 10% 10~il 
Chilled beef' Chilled beef 1 O' rO 1~., 
Chilled beef' Bacon 10~0 510 
Fresh beef' Fresh beef 190 1/o 
Fresh beef Chilled beef 5~o 1/o 
Fresh beef' Pork + 1 ct ,o 1% 
J.l' resh beef Bacon 5~o 1~o 
All equations also indicate significant seasonal price 
shift patterns, they bein~ most pronounced in the cases of fresh 
lamb and frozen lamb. 
The disa~grPgated estimates throw up only one coefficient 
of a variable other than current meat supplies or season which 
is signifjcant at the 5% level or better, this being the co-
efficient of pork stocks la~ged one month in the frozen lamb 
price equation. 
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6. 6 S U.Mlv'IARY OF THE MONTHLY STRUCTURAL MODEL 
This structural model f th · · o e price formation process in 
the U. K. wholesale meat market represents an attempt to explain 
short term price :fluctuations and to quantify the relation-
ships invoJ ved. Hypotheses are formulated concerning the 
actions of the market operators and are then combined to form 
a dynamic simultaneous model with a price dependent reduced 
form. 
The hypotheses expressed here are not unique and there 
may well be alternatives which better fit the particular market 
under study. As formulated and tested, this model should, 
therefore, be regarded as a first attempt. 
As is virtually unavoidable in a model of this size and 
complexity, the structural relations are overidentified and 
so the reduced form estimates can be just that and no more. 
The method of estimation used, least squares on the reduced 
form, was imposed by factors which were non-economic (except 
that the deflated economic situation of the writer was, to 
some extent, the dominating influence). Thus, while the 
reduced :form regression equations may provide a good explana-
tion of monthly price fluctuations, the closeness of fit does 
not necessarily validate the specified structural relation-
ships. 
Errors of specification undoubtedly exist, an obvious 
one being the omission of poultry-meat from the system and 
another the lack of bacon stock variables, both imposed through 
the unavailahility of suitable data. The equations are tested 
in linear rorm, a purely arbitrary decision. These errors 
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may contribute to the probl f · em o significant autocorrelation 
of the residuals, which must cast doubt on t he significance 
of the estimated regression coefficients. 
Measurement errors in the dependent variables may also 
contribute to the autocorrelation problem, and there are very 
likely errors in the measurement of prices because of the 
method of collection and the fact that the prices used are 
indicators rather than averages for all sales. Supply data 
are likely to be more accurate but stock data are inaccurate 
to the extent of the unknown quantities held in private cold 
stores. All data are on a calendar month basis (as near as 
possible) and it is assumed that variations in length of month 
are accounted for by the seasonal dummy variables. 
All ten reduced form equations provide a high degree of 
explanation of variance in monthly average prices. However, 
because of the overidentification problem, only general 
observations can be made concerning price-quantity relation-
ships. Recognising this limitation, many of the significant 
relationships thrown up are supported by results in other 
sections of this study and by work done by others. The dynamic 
and simultaneous formulation appears to be justified in the 
case o1 the a~gre~ated model, but in the disaggregated equations 
only current supplies, season, and one other variable (SPt-t 
in the frozen lamb equation) have signi~icant regression co-
efficient so 
It may b~ worthwhile to complete the principal components 
analysis on this model which was started but never completed. 
An alternative and similar method which could be considered 
is that of factor analysis ( 7, 8) a technique which allows £or 
I 
I 
I 
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errors in all variables rather than just the dependent 
v ariable and which is use:ful in a situation involvjng a 
large number of' independent ar·ables and when significant 
multicollinearity exists . 
On the grounds of closeness of fit and prediction of 
turnin~ points , Lhe aggrc~ated regrPssion equations would 
appear to be reasonably good fore c asters , although their 
use~ulness in this direction may be limited by the number 
of Pxplanatory variables which must themselves be rorecast . 
The disaggre,ci;ated Pquations have not been tested :for 
acc11racy of turning poini prediction . 
From New Zea1and t s point of' view , the mutton and lamb 
equations are of the most dirPct interest . It is sup.:p;ested 
that this modPl could providP the basis ror a programming 
solution to th µroblem of scheduling shipments oi lamb to 
the Uni tc d Kingdom so as to maximise net n~t urns. 
ln view o.f the above comment , it \\OUld seem that the 
conclusion to this chapter should most appropriately take 
the f'orm Ol SU~,!l;'estjon:::. as to f'urther \\Ork base OH the 
mac.el dE>scribed , and i1.1µro'venwnts to it: 
1 . Further <tttcm p ts s houl d uc lll[l d <· to locate or est imate 
suitab l e data i'or b;con ~ toe -s and po1tJtry-meut prjces , 
sup"Jlies und stoc <s, in order to include Lhesc V<.lriable:-: 
and so improve the speci.fication of the modeJ . 
2 . Th_ model couJ cl be test cl in logarithmic f'orm Lo 
determine 1.hether this pro uces any improvement in fit . 
J . 'l'h _ use or the irst dil' rerence trun~formotion should 
allf'viate the autocorrelation prol1lem if the s11~gest0cl 
2b0 
re-speci:fications do not . 
lt . The repJ acemcnt of' the .seasonal dummy ariab.le s used 
here by a set of' ortho!l:on al .scasono I variab Les woul<l r move 
some o:f the multicollinearityo 
5 . AJ ternative f'orms of' structural relation::;hip" could be 
:formulated and included in the model for te~ting . This 
applies especially to the stock demand ~ide o.f the model . 
6 . The application of a method of estimation b tter suited 
to an overidenti.fiect simultaneous liloclel is desirahle . 1 
method snch as two sta!l:e Lea.st squares would appear to be 
pref'crahle to least squar s on the reduced form . 
?. An attempt could be made to apply the method o:f principal 
compon nts or factor analysis to the model . 
Bo Symmetry conditions, suitable f'or application to a 
model of' a who.lesaJe market, could be derived and restrictions 
applied to this model lo ensure that these condilions hold . 
9 . Any re - estimation .should use updated data . 
10. An attempt should be made to use thi;:; model as the basis 
for an optimum lamb shipping and inv ntory schedule prop;ramminp; 
model . 
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CHAPTER 7 
SUMMARY AND CONCLUSION 
7. 0 INTRODUCTION 
This thesis has been an attempt to identify and measure the ~·elation­
ships causing fluctuations in prices received for a number of meats in the 
United Kingdom wholesale market. Analyses have been made of annual, 
quarterly and monthly price movements using models of varying degrees of 
sophistication. The specifications of these models, their weaknesses and 
the regression equations resulting from the testing of them have all been 
discussed in detail in the relevant chapters. 
This chapter, therefore, takes the form of a summary of the l.·esults 
and a brief critique of the general approach, including an appraisal of the 
extent to which the ·aims of this study have been achieved. 
I 
2b3. 
7 .1 SUMMARY OF RESULTS 
The estimates of wholesale meat price flexibilities are summarised 
in Tables 7 .1 {lamb and mutton), 7. 2 {beef) and 7. 3 {pork and bacon) 
according to the type of model from which they are derived. In these 
tables, all price flexibilities derived from regression coefficients which 
are not significant at the 10% level or better are shown as zero. 
A comparison of the corresponding price flexibilities in those cases 
where significant estimates were obtained in two or more of the models 
shows that, in most cases, the shorter the time period covered by each 
observation, the smaller {numerically) is the flexibility,:'. Notable 
exceptions to this are the direct price flexibilities of fresh lamb, chilled 
beef and possibly fresh beef - all cases where it is assumed that stocks do 
not exist. Thus it would seem that, in general, the proportionate change in 
price resulting from a given proportionate change in supply inc re as es with 
,;, No tests were applied to determine whether these differences are 
statistic ally significant. 
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time. This observation is supported by the significant coefficients of 
lagged supplies thrown up by the aggregated monthly reduced form {Table 
b. 2). The cause of this time effect could be due to adjustment or 
expectations, or both of these dynamic elements; the exceptions mentioned 
above suggest that expectations, as included in the stock demand sector of 
the structural monthly model, could play an important part. 
While the estimated annual price flexibilities are generally greater 
{numerically) than those for quarterly or monthly average prices, there is 
no reason to believe that they are true long-run parameters {even apart 
from identification considerations). Since estimates of long-run flexibilities 
are useful for projection and policy purposes, the testing of a dy na mic model, 
using a technique which would enable the estimation of both short- and long-
run parameters, would be possibly of greater value than the series of 
estimates discussed he re. 
These summary tables also confirm some interesting and unexpected 
estimated relationships, including those between frozen lamb and frozen beef 
(complementary), frozen mutton and frozen beef (comple me nta ry ), frozen 
mutton and pork {complementary), chilled beef and bacon {competitive), 
fresh beef and pork {complementary) fresh beef and bacon {competitive), 
all beef and pork {complementary) and all beef and bacon {competitive). 
Also interesting are the apparent absences of significant relationships 
between lamb and mutton and chilled or fresh beef. 
TABLE 7. I 
SUMMARY OF WHOLESALE PRICE FLEX IBILITY ESTIMATES FOR LAM B AND MUTTON 
Fl e xibility of D efl a t e d P r i ce of : 
Price Flexibility Froz en Lamb Froz e n Mutton 
With Respect To: 
Annu a l Qu a rt e rly Simpl e Stru ctural Annual Qu a rt e rly Stru c tura l 
Monthly Monthly Monthly 
Supply (or Disappe ara nc e ) 
Frozen Lamb -0. 5 9 (-0. 3 7) -·- Lo~ 15 - 0,.16 -1.09 0 , 1. 0 .,, ' •' ,,_ ,,, 
Frozen Mutton 0 0 
,,_ 
+ 0.09 
, . 0 - o. 18 0 ,,_ 0 '" 'I' .,, 
Froz en Lamb a nd Mutton -0. 6 9 - - - -1. 11 - -
Fresh Lamb and Mutton - 0.97 - 0 . 44 - o. 25 - o . 26 - o. 5 3 0 0 
All Lamb a nd Mutton - 1.2 6 - - - - 1 . 95 - -
Frozen Beef +0.27 
, ,, 
+ 0.16 + 0. 08 +0.42 ;:;:, +0.08 - '•' -
Chilled Beef - 0 0 0 - 0 0 
Chilled and Frozen Beef 0 - - - 0 - -
Fre sh Be ef (a nd Veal) 0 0 0 (+0. 34 ) 0 0 0 
All B eef (a nd Veal) 0 - - - 0 - -
Pork +o.5 9 0 ;:;:, 0 0 (+0.37) 0 
,,, 
+0.67 .,, 
Bacon (and Ham) 0 0 0 -0. 42 0 0 (-0.46) 
,,_ 
(-0.43 ) 0 
,,_ 
Offal 0 .,, -- .,, - -
Poultry-Meat - o. 5 2 - - - 0 - -
Stocks 
+ 
0 Lamb - - o . 22 0 - --
+ 0.11 
+ 0 Mutton - 0 - --
Lamb and Mutton - - - - - - -
Beef (and Veal) - - 0 - - 0 -
Pork +0 . 14 - - (+0.14) - - -
- - -Offa l - - - -
0 0 - o. 84 0 -Income - -
Equations N, O,Q,DA 281 5 05' 510 21 Z, AA, EA, HA 282 22 
NOTES: (1) Annual estimates shown ar e a t post-war m eans. 
(2) Estimates in parentheses a re sig nificant at the 10% l eve l only; a ll othe r non-zero e stima t e s are 
signific a nt at the 5 % leve l or b e tt e r. 
(3) >!< indicates dis a ppe ara n c e rathe r than supply. 
(4) + indic a tes a verage r a ther than e nd of previous month stocks. 
Fr e sh L a mb 
Qu a rte rly Stru c tural 
Monthly 
0 ,:, 0 
0 ;;:;;- 0 
- -
-0. 5 2 - o. 51 
- -
0 ;:;:~ 0 
0 0 
- -
0 0 
- -
0 
,,_ 
0 '•' 
0 0 
0 
,,_ .,, -
- -
- 0 
- 0 
- -
- 0 
- 0 
- -
0 -
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All Lamb and Mutton 
Qu a rterly Structural 
Monthly 
- -
- -
- -
- -
(- o. 64) >!< -0.29 
- -
- -
- -
- -
0 :::~ 0 
0 
,,_ 
+0.31 ,,, 
0 -0.40 
0 -·- 0 .,, 
- -
- -
- -
- 0 
- (+0.10) 
- 0 
- 0 
0 -
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TA B LE 7. 2 
SUMMARY OF WHOLESALE PRICE FLE X IBILITY ESTIMATES FOR BEEF 
Flexibility of D efl a t e d Pric e of: 
' 
Price Flexibility Froze n Beef Chill e d Beef Fresh Beef 
With Respect to: 
Annual Qu a rt e rly Stru c tura l Annu a l Quarterly Stru c tural Quarterly 
Monthly Monthly 
Su2e1l'.: (or Disappearance) 
Frozen Lamb - 0 , ,, 0 0 
,,, 0 0 
, ,, 
' •' - ' •' , ,, 
Frozen Mutton - +o. 25 ::::::: 0 - +0.12 ::::::: 0 (+0.12} 
Fresh Lamb and Mutton - 0 0 - 0 0 0 
All Lamb and Mutton - o. 90 - - - o. 81 - - -
Frozen Beef 0 - o. 25 
, ,, 
- o. 08 0 0 0 0 
_,_ 
, ,, ' •' 
Chilled Beef 0 - o. 24 - o. 19 - o. 23 - o. 3 2 - o. 25 - o. 14 
Chilled and Frozen B e ef - o. 3 8 - - - o. 48 - - -
Fresh Beef (and Veal) -1.61 (-0.77} (-0. 3 6) - o. 90 - o. bl 0 - o. 84 
All Beef (and Veal) - - - - - - -
Pork (-0.bO) +0.98 
,,, 
0 0 0 ::::::: 0 +0.68 ,,, 
Bacon (and Ham) 0 (- 1. 02} 0 0 (-0.47} -0. 40 -0.77 
Offal 0 ::::::: (+0.60} 
::::::: 0 
, ,, 
- - - - ' •' 
Poultry-Meat 0 - - 0 - - -
Stocks 
Lamb - - 0 - - 0 -
Mutton - - 0 - - 0 -
Lamb and Mutton - - - - - - -
Beef (and Veal) - - 0 - - 0 -
Pork - - 0 - -
0 -
- - -
Offal - - - -
Income 0 0 - +I. 3 8 
0 - 0 
Equations T, LA, VA 284 
24 s, KA, LA 285 25 286 
NOTES: (1) Annual estimates shown are at post-war m eans. 
(2) Estimates in parentheses are signif icant at the 10% le vel only; all other non-zero estimates are 
significant at the 5 % level or better. 
(3) >:<:- indicates disappearance rather than supply. 
(4) All stock s are at end of previous month. 
::::::: 
, ,, ,,, 
Structural 
Monthly 
- o. 07 
0 
0 
-
0 
- o. 11 
-
- o. 76 
-
+0.42 
- o.43 
-
-
0 
0 
-
0 
(+o. 01) 
-
-
26 
266. 
All Beef 
Quarterly Structural 
Monthly 
--
--
- -
0 
,,, (-0.12} ,,, 
- -
- -
- -
- -
-1. 34 
J, - o. 73 ,,, 
+0.67 ::::~ +o. 3 o 
- o. 94 -0.46 
0 -·- 0 ' •' 
- -
- -
- -
- 0 
- +0.17 
- 0 
- 0 
(-0.63} -
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TABLE 7.3 
SUMMARY OF WHOLESALE PRICE FLEXIBILITY ESTIMATES 
FOR PIGMEA TS 
Flexibility of Deflated Price of 
Frie e Flexibility Pork Bacon 
With Respect to: 
Structural Structura l 
Quarterly 
Monthly 
Quarterly 
Monthly 
Supply (or Disappearance) 
0 
,,_ 
(-0.11) 0 
,,_ 
0 Lamb and Mutton '•' '•' 
Beef (and Veal) 0 
,,_ 
0 0 ~~~ 0 '•' 
,,_ 
-0.48 0 
,,_ 
0 Pork -O.b7 '•' '•' 
Bacon -1.25 (-0.23) -2.22 - o. 54 
0 -·- 0 0 '~c 0 Offal '•' 
Stocks 
0 - 0 Lamb and Mutton -
0 - 0 Beef (and Veal) -
0 - 0 Pork -
0 - 0 Offal -
0 -+0.74 -Income 
3 254 4 
Equations 253 
Notes: (1) 
. a re si nific ant at th e 1 0% 1 e ve l 
Estimates in parentheses . ~ are significant a t the 
(2) 
(3) 
only; all other non-zero est1ma es 
5 % level or better. 
rather than supply• ':< indicates disappearance 
All stocks are a
t end of previous month. 
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7. 2 AN APPRAISAL 
The allocation of scarce research funds, personnel and time is 
itself an economic exercise. Questions may be asked as to the field of 
study which could yield the greatest return to these scarce resources a nd 
the optimum approach to the problem to be investigated. 
Accepting that the importance of the United Kingdom wholesale 
meat market provides a priori justification for a study such as this, the 
efficiency of the approach should be questioned. There are two extremes 
in approach to the construction of price models; at one limit there is the 
specification of a complete model on theoretical grounds; the other extreme 
is the choice of individual,and combinations of,explanatory variables from 
the selection available (generally limited by data availability) and testing 
the resulting "models" to determine which is the most satisfactory. This 
thesis contains both of these extremes and variations in between. 
In this study, a series of models explaining annual, quarterly and 
monthly U .K. wholesale meat price fluctuations have been formulated and 
tested. The approach has varied from the trial-and-error annual equations 
· thl d el None of the mod els can 
to the simultaneous, dynamic mon Y mo • 
claim to provide estimates of structural demand parameters although the 
hl d 1 ld 
we re an appropriate estimation method to 
structural mont y mo e cou , 
be applied. It seems doubtful whether it was necessary to test such a 
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variety of models for different observation lengths. o f h ne o t e aims was 
to estimate both long and short term price flexi·b·1·t· . th. ld h b 1 1 1es, 1s cou ave een 
achieved by setting out to formulate and test a dynamic model, such as that 
described in Chapter 6, rather than by estimating a series of models for 
different lengths of observation. If this approach had been followed there 
' 
seems little doubt that the "useful result output to resource input ratio" may 
have been higher. 
The structural monthly mod el, as tested, provides estimates of 
reduced form parameters. The status of the estimates derived from the 
other models is not clear. Nevertheless, such "bastardized" parameters 
could prove to be more useful to the policy- maker than estimates of true 
structural relationships, since the policy-maker very seldom faces a 
structural situation. Thus, so long as the historical relationships continue 
to hold and attempts are not made to extrapolate from these results outside 
the ranges of the data used to estimate them, the aim of providing information 
to makers of policy is, to some extent, achieved - despite specification and 
data errors and problems of identification and autocorrelation. 
As far as forecasting ability is concerned, the structural monthly 
model may be reasonably satisfactory, the others less so. However, some of 
th be Useful 1
.f long term proJ·ections rather than point 
e annual equations may 
forecasts are required. 
The U. K. whole sale meat market 1s interesting per se. It is probably 
1 O
f a virtually unmanaged competitive 
one of the few remaining examp es 
2 70. 
market, with the exceptions of the bacon arrangement and the influences 
of the Fatstock Guarantee Scheme and the price levelling policy of meat 
retailers. The structural monthly model represents an attempt to describ e 
the ope ration of this market econometrically. Until an estimation method is 
applied which enables some or all of the structural pa ram ete rs to be 
estimated, it is difficult to determine whether or not this objective is 
achieved. 
This study, and particularly the structural model, provides the 
basis for more work in this field. Further research could be aimed at 
improvements in specification and method of estimation, followed by the 
incorporation of the wholesale model in a model of the whole U.K. meat 
economy and the application of it to a programming solution of the optimum 
shipping and inventory schedule problem. 
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APPENDIX A 
A NUAL WHOLESALE DATA 
Table 1: U.K. Meat Supplies (000 tons) 
Year Frozen Frozen Fresh Total Frozen Chilled Chilled Fresh Total Bacon Poultry-
& Chilled & Chilled Lamb & Lamb & Beef & Beef & Frozen Beef & Beef & Pork and Meat 
Lamb Mutton Mutton Mutton Veal Beef & Veal Veal Veal Ham 
1921 128.5 208.3 161. 1 5 01. 1 518.3 571.2 1113.8 228.8 373. 8 5 2. 5 
1922 135.8 15 2. 9 163. 7 455. 6 470.0 596.2 1091.2 235. 4 435. 7 5 7. 8 
1923 141.1 149.6 156.2 45 o. 0 580. 4 618. 1 1224.8 254. 9 543.5 62. 1 
1924 124.6 127.4 163. 3 418.6 5 73. 3 618. 1 1218.0 280.7 551. 9 63 .5 
1925 141.1 13 o. 7 169.4 444.6 562.4 599.6 1183. 5 25 9. 3 533.5 71.5 
1926 138.2 129.3 185.3 45 6. 5 615.5 592.3 1234.2 211.1 5 08. 5 75. 9 
1927 154. 1 12 O. 1 203. 4 481.7 607.7 601.2 123 6. 0 210.4 556.8 82.2 
1928 163. 1 117. 4 206.4 491.1 566.6 624.8 1219.4 224.5 600.5 83.2 
1929 176.8 103. 4 198.5 482.7 537. 5 63 2. 6 1198.5 195. 8 571.4 89 . 4 
193 0 195. 8 122.1 185. 6 5 07. 2 535.4 608.2 1171.0 177.8 bl5. 7 93 . 0 
1931 241.1 112. 6 198.6 55 b. 3 556.8 5 75. 1 1158.1 204. 2 713. 7 94.5 
193 2 242.5 102.3 23 o. 9 580. 4 5 28. 3 539.2 1092.5 219.7 73 7. 7 94.0 
1933 244.9 86.7 238.2 574.6 5 23. 8 55 7. 8 1107.2 227.9 629.8 98.8 
1934 243.4 79.6 212.5 539.8 55 2. 1 569. 3 1148.8 25 2. 3 55 6. 5 101. 7 
1935 248.5 85.5 197.4 535.4 546.l 611. 0 1186.5 23 7. 3 566.6 1O1. 1 
1936 247. 1 67.0 189.9 5 07. 9 553.2 622.2 12 05. 3 212.8 582.5 98.3 
193 7 264.4 74.8 189.0 532.0 588.6 585. 8 12 03. 4 224.1 581.6 99.5 
1938 263.5 80.0 206.6 554.3 585.3 578.7 1192.2 204.4 585.7 94.4 
1955 295. 1 56.6 1 75. 7 5 27 .4 220. 5 119.8 340. 3 702.2 1042. 5 4 16. 4 55 o. 8 145,6 
1956 280. 3 61.9 197.4 539.6 173.3 25 8. 7 432. 0 813.3 1245.3 382.2 526.2 164.6 
195 7 272.8 60.2 202.9 535.9 184.0 273. 7 25 7. 7 824.1 1281.8 404. 1 543.9 181.5 
1958 274.3 59.9 195. 4 529.6 15 9. 6 240. 5 400. 1 815. 2 1215.3 447.8 554.0 216.9 
1959 289.2 69.0 252.4 610.6 141.5 208.0 349,5 724.9 1074.4 43 7. 2 563.2 25 9. 9 
1960 311.4 54.7 233. 0 599.l 131.3 207.8 339.1 833. 7 1172.8 444.2 585. 6 290.0 
1961 295.5 44.9 269.2 609.6 82.7 175. 2 257. 9 920.6 1178.5 461.8 596.6 343 .5 
1962 295. 9 43.4 262.9 602.2 93. 7 213. 6 3 07. 3 924.0 123 1. 3 518.5 62 o. 1 345.4 
1963 300.2 32.0 251. 9 584.1 92.3 247.9 340.2 946. 6 1286.8 533.2 602.2 351.1 
Mean 226.3 93. 8 203. 6 526.2 489.8 674.3 1182.0 298.6 569.9 141,2 
Post War 
Mean 290.5 53.6 226.8 5 70. 9 142. 1 216. 1 358.2 833. 8 1192.1 449.5 5 71. 4 255 .4 
Sources: C,E.C. Meat Reviews 
c.E.C. Intelligence Bulletins 
R. Stone et al (195 4 ).The measurement of consumers' expenditure and behaviour in the U.K. (Cambridge), 
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Table 2: U.K. Wholesale Meat Prices, Income, Price Index and Population 
WH OLESAL E PR I CE* 
N,Z, PRIME N. Z . /AusTR , TOTAL PER S, RETA I L MID- YEAR 
YEAR L/JB ~l .Zt PR I ME ARGENT I NE FROZEN D I SPOSABLE PRICE \ r;DEX POP UL AT I Oi l 29 36 L B WE S CHILL ED HI !JDS I tJCOME (1934/38 ; 
49/ 56 L B H1;os ( £M ) 100 ) ( M ) 
( o/L B ) ( o/L B ) ( D L B ) ( D/LB ) 
1921 11.s 2 5. 73 9.41 5.81 4,460 151. 9 43.999 
1922 11. 40 5.88 6. 57 4.43 3' 85 6 123.5 44. 3 25 
1923 13. 3 2 5.96 6.04 4.69 3,844 117 .4 44. 55 0 
1924 11. 42 6.15 b.23 4.97 3,886 118. 1 44.866 
1925 11. 88 6.24 7.01 5.34 3,969 118. 1 45. 014 
1926 1 o. 03 4. 34 b.23 4.73 3,983 116. 1 45. 185 
1927 9.53 4. 32 5.97 4.68 4,174 112. 7 45. 3 94 
1928 IO.Ob 5.29 b.87 5.31 4,204 112. 1 45. 5 80 
1929 9.19 4.75 7.16 5.oo 4,253 11 o. 9 45. 685 
193 0 8.77 3.85 7 .11 5.35 4,067 106.0 45. 8 78 
1931 7.46 3.28 b.23 3.96 3 l 811 99.2 46. 03 8 
193 2 b. 08 2.69 5.60 3. 3 0 3' 73 9 96.5 46.335 
1933 6.62 3.18 5.35 3. 03 3,839 94.5 46.520 
1934 7.23 3.71 5.34 3.21 3,908 95. 2 46.666 
1935 7. 16 3.02 5.33 3.bO 4,075 96.5 46.869 
193 b 7.33 3.79 5.38 3.90 4,273 99.2 47.081 
193 7 7. 54 3.90 b. 01 4.14 4, 349 103. 9 47.289 
193 8 7.62 3.35 b.25 4. 31 4,625 105. 3 47.494 
1955 25. 95 1o.86 27. 3 6 1 7. 03 13' 765 251. 9 5 o. 94 7 
195 6 24.27 9.22 21.87 14.47 14,798 266.0 51.184 
195 7 26.85 1o.40 23. 38 13.77 15,620 275.8 51. 43 0 
1958 24.14 11. 11 24.54 19.40 15' 988 284.2 51. 65 2 
1959 20.20 8. 3 9 27.14 21. 15 16,946 285. 7 51. 95 6 
1960 24.15 1 o. 03 27. 3 2 21.84 18,197 288.6 52.352 
1961 18.97 1o.11 25. 34 19.64 19,481 298.5 5 2. 7 09 
1962 22.14 10.79 26.72 20. 3 0 20, 3 06 311.0 53.341 
1963 22.89 11. 74 25. 12 20. 25 21, 5 05 317. 3 53.678 
Mean 13.84 6.37 12.70 9.17 8,516 168.7 47.927 
Post-war 
Mean 23. 28 10.29 25. 42 18. 65 17,401 286.5 52.139 
-~ I.M.T.A. quotes, e x store, Smithfield '•' 
Sources: N.Z. Meat Producers' Board Annual Report (1939) 
Australian Meat Board Annual Reports 
Meat (N.Z
0 
Meat Producers' Board) 
Meat Producer and Exporter (Australia) 
Annual Abstract of Statistic s (U. K.) 
Monthly Digest of Statistics (U.K.) 
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APPENDIX B 
U.K. Quarterly Total Personal Dis2osable 
Income 
(£ millions) 
Quarter Income 
Quarter Income 
1955 1 
1960 1 4219 
2 2 
4676 
3 33 99 >:< 3 
4589 
4 3617':< 4 
4746 
1956 1 3426 1961 
1 4541 
2 3739 2 
4997 
3 3691 3 
4866 
4 3917 4 
5 005 
195 7 1 3610 1962 
1 4791 
2 3908 2 
5148 
3 3873 3 5099 
4 4171 4 
5243 
1958 1 3816 1963 1 
5 027 
2 4106 2 538 0 
3 3999 3 5485 
4 4282 4 
5561 
1959 1 3940 1964 1 
55 07 
2 4347 2 5781 
3 4218 3 575 0 
4 4498 4 5922 
Mean = 4550 
~::: Estimated from annual data 
Source : Monthly Digest of St a tistics (U. K.) 
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APPENDIX c 
Monthly Wholesale Data as Used to Test Simple Price Equations (first series) 
Disappearance Mid-Month Stocks I.M.T.A. 
Frozen Frozen Fresh Price 
Month Lamb Mutton Lamb and Lamb Mutton N.Z. Prime 
Mutton Lamb 
(000 tons) (000 tons) (000 tons) (000 tons) (000 tons) 29/36lb 
(d /1 b) 
195 6 J 21.4 5.6 17.2 27.5 4.9 24.3 
F 17.5 o.5 13. 7 37.3 7.5 23. 9 
M 3 o. 3 6.2 11. 5 48.9 1o.5 23. 0 
A 27.7 2.5 8.9 5 o. 4 12. 1 22.5 
M 3 7. 2 6.2 11. 4 44.7 1 3. 7 22.4 
J 26.7 5.9 15. 1 37.0 14.3 23. 0 
J 2 9. 1 b. 2 18.8 28.1 1 2. 0 24.3 
A 2b.l b.4 21. 9 21.5 1 o. l 25. 7 
s 17.2 4.3 21.7 22.3 9.4 26.0 
0 18.8 5.6 21.7 18.5 7. 0 25. 9 
N 18.9 b. 1 20.3 22.3 b.2 25. 1 
D 17.4 3.7 16.6 19.9 7.4 25.l 
195 7 J 29.2 4.0 16.2 9.4 b.2 28.5 
F 20.8 4.1 11.7 15.8 4.7 28.2 
M 33.6 5.6 1 o. 6 23. 7 3.8 25. 8 
A 20. 3 4.3 1o.8 35.3 5.0 26.8 
M 21.2 5.6 14.9 40.2 6.9 28.6 
J 27.0 6.4 18.4 37.6 9.3 26.b 
J 22.6 5.0 20.9 37.7 1 2. 6 26.5 
A 22.5 4.7 22.1 3 6. 4 17.2 27.0 
---------J ... 
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DisaEEearance Mid-Month Stocks Price 
Frozen Frozen Fresh 
N.Z . 
Month Lamb Mutton L. and M. Lamb 
Mutton Lamb 
(000 tons) (000 tons) (000 tons) (000 tons) 
(000 tons) (d /lb ) 
195 7 s 14.0 2.6 
20.8 38.9 16.9 
27.4 
0 1 7. 0 6.3 
20.8 33.4 13. 2 
27.4 
N 15. 4 5.5 
20.0 31 . 5 11. 9 
24.9 
D 20.5 2.4 
lb.9 27.8 11. 1 
24.5 
195 8 J 21.3 5.9 
17.2 26.2 8.6 
25. 4 
F 29.0 3.8 14.1 
33.l b.7 22.2 
M 25. 5 7.2 14.8 
40.8 5.4 22.2 
A 22.2 2.2 11. 9 
52.9 9.5 22.4 
M 24.2 3.9 12.8 
51.0 10.6 23.5 
J 36.8 b.8 14.8 34.4 8.3 
23. 8 
J 17.7 3.6 16.0 35.5 8.0 24.0 
A 28.0 4.4 17.1 28.l 7.0 24.8 
s 23. 9 7. 1 17.5 26.2 7.2 25. 8 
0 19.6 2.9 19.8 20.2 8.2 27.5 
N 15. 1 7.0 21.0 19.1 8.7 27.2 
D 17.3 4.6 19.4 20.8 11. 0 26.5 
195 9 J 27.2 3.7 19.8 19.4 11. 8 25. 2 
F 17.3 3.4 15. 4 27.4 9. 1 22.7 
M 32.2 9.2 15. 2 38.5 7.6 21.5 
A 23. 0 5.8 13.3 5 o. 7 9.5 21.3 
M 26.8 5. 1 15. 0 54.0 12.6 21.3 
J 29.4 b.3 16.7 43.9 10.0 21.2 
J 35.3 5.2 19.4 32.6 7.4 19.7 
A 22.8 4.3 23. 2 3 o. 6 5.8 18.8 
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Disappearance Mid-Month Stocks Price 
Frozen Frozen Fresh N.Z. 
Month Lamb Mutton 
L. and M. Lamb Mutton Lamb 
(000 tons) (000 tons) (000 tons) (000 tons) 
(000 tons) (d/lb) 
1959 s 26.8 5.0 3 o. 8 
27.5 5.3 18.3 
0 16.3 4.1 35.6 
27.8 7.6 17.9 
N 21.0 10.4 28.3 
22.7 7.4 18.3 
D 15.3 o.5 19.8 18.2 
14.6 23. 8 
1960 J 33.0 6.3 16.8 
1 o. 9 14.3 26.l 
F 21.8 b.5 13 .4 12. 1 
1o.1 25 .4 
M 37.5 6.6 11. 8 19.8 
5.0 23. 1 
A 28.7 b.9 10.4 31.7 
4.3 23. 5 
M 28 .l 3.8 13. 9 31. 1 5.3 
24.5 
J 3 7. 4 6.9 17.0 17.3 
4.6 25. 9 
J 19.3 4 .5 22.5 17. 1 
5.6 27.2 
A 22.5 4.3 25. 7 14.8 6.3 
26.l 
s 23. 8 5.4 26.0 19.0 5.7 25. 7 
0 25. 7 b. 0 26.6 13. 7 4.2 
25. 4 
Means 24.2 5.1 17.9 29.b 8.7 23. 9 
Sources: C.E.C. Intelligence Bulletins 
Meat (N.Z. Meat Producers 1 Board} 
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APPENDIX D 
BASIC MONTHLY DATA USED TO TEST STRUCTURAL MODEL 
Table 1: U. K. Meat Production >:< 
(000 tons) 
Calendar Lamb & Bacon & 
Month Beef Veal Mutton Pork Ham 
Offal 
1955 M 48.2 1. I 9.9 33.I 22.b 8.b 
J 45. 9 0.9 12.b 27.4 18.9 8.8 
J 43. 0 I. I 14.9 23. 9 17.8 8.4 
A 5 o. 9 1.7 18.4 2b.I 18.3 I O. O 
s 5b.4 2.2 19.7 29.8 19.2 l o. 9 
0 b3. 9 2.5 21.b 3 o.5 21.9 I 2. 2 
N b4.3 2.3 21.4 31. 4 21.b I 2 0 I 
D bl. 0 1.8 18.b 41.5 17.2 I I. 5 
195 b J b4.0 1.9 17.0 33.7 Ib.2 11.2 
F b2.0 2.0 13.5 3 o. 7 I b. I IO.b 
M bl.3 2.6 11. 3 3 o. 9 19.0 Io. 3 
A 5 9.1 1.8 8.8 29.0 19. I 9.5 
M 58.2 I. 4 11. 3 27.l 18.4 9.b 
J 58.b 1.2 15. 0 25. 3 lb.8 1 O. I 
J 5 9. 5 1.5 18.5 24.9 16.4 Io. 5 
A 64.3 2. I 21.5 27 0 1 Ib.8 11.7 
s b7.I 3.1 21.2 29.8 17.9 12.2 
0 77.5 3.5 21.0 32.8 19.0 13.b 
N 80.0 2.7 19.8 33.5 17.4 13.5 
D 73. b 2.0 Ib.2 3 9. b Ib.7 12.3 
195 7 J 74.7 2.2 15. 7 3 o.5 15. 4 12. 0 
F b4.2 2.2 11.5 28.5 15.5 IO. 3 
M b5. 9 2.5 IO. 5 31.8 18.3 Io. 6 
A 58.0 1.8 10.7 3 o. 2 17. I 9.b 
M b3.4 1.2 14.8 29.8 18.0 10.7 
J 55.8 1.2 18. I 23.5 17.0 I 0 0 I 
J bl.4 I. 2 20.1 24.8 17.6 11. 0 
A b6.5 1.7 21.5 28.9 17.b 12. 0 
s 70.9 2.4 20.4 33.5 19.b 12.8 
0 73. 8 2.b 20.4 3b.3 20. 3 13. I 
N 75. b 1. 9 19.8 39.0 18.5 13. 2 
D 71.8 I. 4 lb.b 45. 2 17.5 12.3 
1958 J 73. b I.b lb.9 34.5 15. 9 12. I 
F 64.8 I. b 14.0 32.7 15. 0 Io. 7 
M 73. 2 1. 9 14.7 38.4 17.4 12. 1 
A b6. 0 I. 4 11.7 33.3 17.5 Io. b 
Monthly Meat Produ c tion * 279. U.K. 
Calendar Lamb & B ac on & 
Mo nth Beef Veal Mutton Pork Ham Offal 
195 8 M 71. 0 0. 9 12.7 3 2. 3 18.4 11. 2 
J b9 . 8 0. 6 14.4 3 1. 5 17.9 11 • 1 
J 57.0 0.9 15. 2 3 o. 4 19.0 10.2 
A 61. 6 1. 1 16.4 33 . 3 19.4 11. 0 
s 62 .7 1. 6 16.8 36 .2 20. 6 11.5 
0 6b .l 1.7 19.0 41.2 20.1 12. 3 
N b8 .l 1. 4 20.4 40.7 18.4 12.4 
D 6b . 3 1.2 18 . 6 47 .4 17. 3 12.3 
195 9 J 67.l 1.2 19. 3 35.7 16.4 12. 0 
F 58.5 1. 3 15. 1 33 . b 17. 4 1 o. 5 
M b2 . 3 1. 6 15. 2 38 . b 19. 0 11. 2 
A 53.2 0.9 13. 2 3 b.5 19.4 9.9 
M 52. 9 o.8 14.9 34 .0 20.3 10.0 
J 51.2 0. 6 16. 3 31 .2 18 .2 9.8 
J 5 o. 0 o.8 18.5 29.b 18 .7 9.9 
A 54.6 1. 0 22. 6 3 o. 3 18. 3 11 • 1 
s bl.5 1. 4 3 o. 1 3 2. 5 18. 3 12.9 
0 65. 0 1. 7 34.9 3b . 8 18.0 14 .2 
N 6b . 4 1.5 27.4 38 . 8 16. 1 13. 2 
D 63 . 7 1. 3 18 . 9 47.8 16 . 3 12. 1 
196 0 J b5 . 6 1. 3 16 . 0 35.7 13 . 9 11.2 
F b3 . 2 1.5 12. 8 35.1 14. 3 1 O. 5 
M b8 .9 1. 9 11. 4 3 7.l 15. 2 11 • 1 
A 63 . 4 1.5 1o. 3 33 . b 14. 1 1 o. 0 
M b4 .4 1 0 1 13. 5 33 .4 15. 2 1 o. 6 
J 54.1 1. 0 16 .3 29.0 13. 9 9.8 
J 5 7. 5 1. 1 21.5 3 1. 8 15. 2 11. 1 
A 63 . 0 1. 4 24.5 32 .7 15. 9 12.2 
s b8 .9 2.0 24.9 34 .1 15.8 12.9 
0 75. 7 2.3 25. 4 3b .O 15. 1 13 .8 
N 76 . 3 2.0 24.9 36 .8 14.5 13. 7 
D 69 .0 1. 8 19.7 40. 7 15. 1 12. 3 
l % 1 J 73. 6 2. 0 19.8 3 7. 1 14.4 12.7 
F b4.l 2. 0 14.1 33 . 8 15.4 10.9 
M 70.l 2. 1 14.4 38 . 6 17.5 11. 8 
A 64.4 1. 4 14.2 35.9 17.4 11.0 
M 6b.3 1. 1 16.8 33 .9 17. 6 11.4 
J 65. 0 1. 0 18.4 3 o. 4 16 . 6 11. 3 
J 69 . 8 1. 3 22. 8 3 1. b 17. 3 12.5 
A 76.7 1. 8 28 .2 35.1 17.4 14 .2 
s 79.4 2.2 3 2.5 36 .8 17.9 15. 2 
0 84 . 8 2.2 3 2. 5 42.0 18.0 15. 9 
N 84 . 4 1. 8 29.4 43.6 16.9 15. 4 
D 74 .5 1. 4 20.8 47.4 16 .7 13. 3 
28 o . 
U. K. M onth l y Meat P roduction ':' 
Calendar Lamb & Bacon & 
Mont h Beef Veal Mu tton P ork Ham Offal 
19b2 J 79 . 2 1 . 9 18 . 2 40 . b 15 . 0 13 . 1 
F 70 0 1 1. 9 14 . 0 38 . 3 lb . O 11. b 
M 77.5 2 . 1 14 . 1 43 . 4 18 . 2 12 .7 
A b8 .7 l 0 b 11. 2 39 . 8 1 7. 9 11. 2 
M 74 . 6 1. 1 13 . 4 39 . b 19 . 3 12 . 1 
J b5. 2 1. 0 16. 8 34 . 9 18 . 9 11.5 
J b7. 0 1. 1 23 . 0 3 8 . 5 20 . 4 12. 8 
A 72.7 1. 6 27. 9 4 1. 2 19 . 9 14 . 2 
s 77.7 2. 0 29 .l 43 . 8 20 . 3 15 . 0 
0 80. 0 2. 1 3 1. 1 44 . 9 19 . b 15 . 5 
N 81. 8 1. 9 29 . 6 45. 9 17. 8 15. 4 
D 72.7 1. 3 22 . 9 5 o. 4 19 . b 13 . 7 
19b3 J 78 . 3 1.5 2 0. 6 42 . 2 15. 6 13 . b 
F 70.7 1. b 15. 0 40 . 6 17. 4 11. 9 
M 77. 9 1. 9 13 . 7 4b .7 19 . 4 13 . 0 
A 78 .5 1. 4 11. 4 43 . 6 17. 8 12 . 3 
M 81. 8 1. 0 12 . 6 44 . 6 19 . 0 12 .7 
J 66 . 4 o. 8 14 . 3 3 7. 5 18 . 4 11. 1 
J 67. 8 o. 8 l b .? 4 0. 4 18. 1 11. 8 
A 75. 4 1. 2 22 .5 42 . 2 18 . 6 13 .5 
s 74 . 9 1.5 26 .7 42 . 3 19 . 3 14 . 1 
0 81. 3 1 0 4 32 .2 44 .7 19 . 2 15 . 7 
N 85 . 2 1. 3 3 1. 4 46 . 3 18 . 0 15. 9 
D 78 . 4 1. 3 25. 2 53 .5 17. 6 14 . b 
l %4 J 82 . 6 1 . 3 24 .1 46 . 0 16 . 1 14 .5 
F 78 . 3 1. 1 17. 6 43 . 6 l b . 9 13 . 0 
M 83 . 8 1. 4 15. 7 46 .7 18 . 8 13 . b 
A 73 . b 1. 0 13 . 0 44 . 8 18 . 3 12 . 1 
M b9 . 4 O. b 13 . 8 45. 8 18 . 9 11.7 
J 5 9 . 3 0. 4 15. 2 44 .5 17.7 1 o. 9 
J 5 8 . 2 o.5 18. 1 43 . 0 19 . 1 11. 2 
A 65. 8 0. 8 23 . 8 43 . 8 19 . 4 12. 8 
s 66 . 8 0. 9 28 .0 45. 6 19 . 6 13 . 7 
0 73 . 4 1. 1 3 o . 4 5 o. 7 19 . 6 14 . 9 
N 73 . 5 1. 0 29 . 1 5 o. 1 17. 9 14 . 6 
D 70. 6 o. 9 24 .5 5 7. b 18 . 4 14 .1 
~~ C or rec t ed t o a cal e nd ar m onth bas i s . 
Includes p r oductio n fr o m im p o rt ed fa t s tock . 
Source : C .E. C . Int ell ige nce Bull e tins . 
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Table 2: U. K. Meat Imeorts 
( 1 ) ( 2) 
(000 tons) 
(3) (10) ( 11) 
Calendar Fresh Lamb 
(4 ) (5) ( b ) (7) ( 8) (9) 
Frozen Frozen Bacon Month & Mutton Fresh Chilled Frozen Beef Lamb Mutton Beef Pork & Ham Offal Beef Bone-In Boneless Veal 
1955 M 20.9 5.8 0.1 3 .0 2.8 0.3 3.8 23. 7 4.5 J 17.1 6.7 
J 0.3 
2.6 0.2 2. 8 6. 6 2.2 o.3 1. 4 29.5 4.5 
25. 3 7.8 0.7 8 .0 10.7 1. 7 0.2 1.3 28.6 4.3 A 0.6 17.8 6. 1 0.8 15. 9 11. 3 2.9 0.2 2.6 25. 5 4.7 s 0.5 20.4 4.6 1.0 18. 8 14. 3 2.2 0.2 2.9 22.9 4.1 0 0.6 21.5 3 . 3 2.3 11. 3 20.7 3 . 1 1. 0 3.7 22.2 5.7 N 0.3 20.8 3 .8 2.6 26.l 4.7 
D 0.1 
1. 4 17.4 17.2 3.7 1.9 
35.3 6 . 1 1.0 15.8 16 . 4 3 .8 2.0 1.6 24.3 5.7 
1956 J 0.2 3 o. 6 8.4 1. 1 21.7 19. 1 1. 1 2.3 27.3 6.3 4.6 
F 0.2 24.8 3.3 1. 0 13. 0 12.4 3 .0 o.5 2.6 20.9 4.8 
M 0.2 41.5 8.1 0.9 28.1 11. 4 2.7 0.3 1. 4 28.2 6.6 
A 0.1 27.5 5.8 0.3 11.4 5.9 2.0 0.1 1.0 22.7 4.7 
M 0.1 24.1 5.4 o. 1 26.l 2.4 2.3 0.1 o.8 26.4 4.7 
J 0.1 22.2 5.4 0.3 22.8 9.0 2.8 o. 1 0.6 28.0 4.8 
J 0.3 20.4 3 .6 o • .s 19.0 8.5 1.9 0.1 1.7 28.5 5.1 
A 0.4 21.4 4.6 0.3 27.6 7.5 2.0 o. 2 1.6 29.6 6.3 
s 0.5 15.4 3.4 o.5 20.2 10.8 2.9 0.6 1.6 28.6 4.7 
0 0.7 17.0 3.9 0.9 21.5 16. 3 5. 3 1. 1 2.1 26.l 6.0 
N 0.5 24.2 6. 0 0.7 24.0 13 .l 6.2 1.3 2.4 27.9 4.8 
D 0.4 11.3 4.0 o.5 23. 1 9.0 5.9 0.8 2.2 23.3 4.3 
195 7 J 0.5 26.3 2.9 0.7 23. 7 8.9 3.8 o.5 3.0 26.5 7.2 
F 0.2 22.8 2.4 0.4 25. 0 4.6 2. 0 0.4 2.0 26.0 3.9 
M 0.1 49.4 6.3 0.2 28.3 6.9 4.0 o.5 2.8 27.4 7.8 
A 0.1 27.8 5.2 0. 1 23. 2 7.5 2.9 o.3 1.7 26.8 5.9 
M 0.1 23. 2 9.1 0. 1 27.4 8.9 2.5 o.3 2.2 26.2 5.7 
J 0.3 23. 3 8.5 o. 1 21.5 13 . 4 2.9 0.4 2.8 26.l 5.9 
J 0.8 23. 2 9. 1 0.1 21. 2 13 . 6 4.6 0.5 2.2 31.6 6.2 
A 0.6 20.8 6. 0 o. 1 23. 6 21.7 5.7 0.5 1.9 26.l 6.6 
s 0.4 15. 2 2.2 o. 1 18.8 12.5 3.3 0.4 1.7 29.9 5.6 
0 0.4 1o.5 2.0 0.1 
17.2 19. 6 6.5 1.2 1. 2 3 0.5 5.8 
N 0.2 14.2 5.0 
0.1 21.7 12.9 2.5 0.5 1.7 28.0 5.3 
D 0.3 16. 1 1.6 
0.2 19.4 5.0 1.9 0.6 1.6 27.1 4.8 
1958 0.3 28.l 2.8 
0. 3 25. 7 4.3 2.0 0.3 1. 1 29.l 5.8 
J 0. 1 21.3 4.1 1. 4 0.2 1. 9 
F 0.1 31.3 2.4 
28.l 5.2 
35.2 6.9 
29.5 4.4 2.1 0.3 1.9 3 o. 6 6.6 
M 0.1 
6.6 o. 1 25. 0 3.6 1.2 0.3 2.8 33.6 28.3 6.4 A 0.2 
3.9 23. 4 1. 4 1.5 0.2 1.5 13.5 28. 7 3.9 M 0.1 4.3 0.2 15. 5 4.9 3.4 0.2 1. 5 29.9 24.6 5.6 J o.4 3.4 0.1 22.1 11.8 5.8 o.3 1. 4 28.4 20.3 6.6 J o.8 4.4 20.5 16.3 9. 0 o.5 0.5 27.8 7.1 
A o. 7 22.2 0. 3 11. 7 ll. 2 8.7 0.6 
16. 1 6.5 0.8 26.l 6.2 s o.7 
16.4 3.9 
o.5 14.9 7.3 5.4 0.6 0.8 29.l 5.9 
0 0.8 8.9 o.5 16.0 14.3 8.4 0.8 2.1 25. 0 7.0 
N 0.6 17.8 o.4 14.9 14.3 7.9 0.7 16.0 6. 1 2.3 27.0 5.6 D 0.8 
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( l ) (2) (3) (4) (5) (b ) (7) (8 ) (9 ) (1 0) 1959 J 0.5 29. 3 
(11) 
F 0.3 
3.4 0.5 20.0 9.0 5. b 0.4 1. 9 27.0 27.6 6.4 
M 2.9 O. b b .5 5.5 3 .9 0.5 0.8 25. 8 42.2 5.3 
A 0.1 
b.9 0.1 14.7 ll. 3 5. 4 0.5 1. 3 29.5 35.8 b.5 9.4 0.2 16 . 3 4.0 3 .5 0.6 M 0.1 20.5 0.8 26.4 5. 6 
J 0.4 
5.1 21.0 4.8 2.7 0.4 0.5 28.0 5.4 18.9 3.3 0.2 16.7 2.8 2.b 0.4 o.5 28.9 J 0.9 5. 1 28.8 3.4 0.4 23. 9 8.0 4 .1 0.4 0.4 29.0 A 0.6 8.7 23. 2 3.0 0.5 16. 1 7.0 3 . 1 o.3 0.8 3 o. 1 s 0.7 7.0 22.0 5.9 1.2 10.8 14.7 5. 9 0.4 1. 7 28.3 0 0.7 7.7 14.5 4.8 1 • 1 25. 5 9.2 5.2 0. 6 2.0 31.0 b. 3 N 0.9 15. 8 13. 1 0.9 18.9 6.5 3 . 8 1. 1 l. b 34 .2 5.8 D 0.9 1o.8 7.9 0.8 17.2 4.0 2.7 0.7 1. 9 29 . 3 b. 3 
1960 J 0.8 27.l 1.8 0.8 23 . 4 3 .4 2.2 0.7 2.0 3 o. 9 b.7 
F 0.6 23.3 1. 3 0. 6 19.2 3 .0 2.5 0.4 1.9 34 . 4 b.O 
M 0.4 53.3 3.9 l. l 19.9 3.2 2.7 0.6 1. 3 33 . 8 7. 9 
A 0.1 33.9 6 .4 0. 6 11. 7 7.5 4 .5 0.4 1. 0 35.5 b.5 
M 0.4 22.4 4.4 0. 6 16. 1 6 .3 5.2 0.3 1.0 34 .9 b. 3 
J 0.7 25. 8 b.8 0.5 19.6 7.9 5. 3 o.3 0.8 33 .7 b. 3 
J 1. 0 20.8 5.4 0.4 21.5 8.3 1 O. 5 0.3 1. 3 34 . b 7.7 
A 1.2 19.9 3.8 0.8 14.2 10.2 7. 1 0.3 1. 6 36 . 4 6. 4 
s 1. 1 2800 5.3 1.5 9.7 7.4 3 . 1 0. 6 2. 6 34 .9 7. 4 
0 lo 2 21. 4 4.8 2.4 22.2 7.7 2.1 0.5 2.9 33 . 3 b. 4 
N l. l 24.7 9.0 2.7 14.4 9.0 2.4 0.9 2. 4 3 o. 5 8.2 
D 0.6 18. l 3 .0 1.9 16.4 3 .3 1. 9 0.4 2.9 3 2. 5 b. 3 
1961 J 0.5 28.9 3.8 2.0 19. 3 3 .8 2.1 0.4 2.2 36 .0 6.5 
F 0.3 26.3 2.1 1.8 14.8 4.3 1. 4 o.5 1. 3 28.8 7.1 
M 0.2 42.6 5.2 1.8 14.4 2.2 1. 6 0. 6 1. 4 31. 3 
7.2 
A 0.3 3 1.6 4.2 1.3 16.7 2.8 2.4 0.4 0.9 
27. 8 6. 3 
0.3 28.l 5.4 1.7 21.0 2. 1 1.8 0. 3 
1. 4 27. 6 6.2 
M 
21.9 5.7 2.1 20.4 2. 6 2.6 o. 3 1.5 
3 7. 5 7. 4 
J o.s 
3 o. 2 3.2 3 .2 12.7 4.0 3 .8 o. 3 
1.8 35. 4 7. 6 
J 0.6 0. 3 1. 1 34 .5 b.5 
A 0.7 20.7 2.7 3. 5 9.5 3 .2 
3 .2 
3.4 2.5 11.2 6 . 0 3 . 6 0. 4 1. 4 
36 .l b.9 
s 0.4 17.6 
3.6 11. 2 5.7 4.7 0.6 1. 4 32 . 6 
b.7 
0 0.6 14.8 3.8 0. 6 1. 6 3 6. 4 6.2 
7.0 1.7 3. 7 12.l 2.5 
3 .9 
N o.s 0.7 1. 6 3 o. 3 6. 3 
15. 8 3.7 2.9 12.0 2.3 
4.5 
D 0.6 
2.9 14.9 1.2 4.0 0. 6 2.7 
35.b 7.0 
1962 J 0.9 31.0 
1.6 
2.8 0.5 1.7 3 o. 7 6.3 2. 0 15. 8 0.9 
F 0.8 28.8 1. 5 2.4 o. 3 1. 6 33 .2 7.6 
49.8 4.5 1.8 
19.8 2.6 
34 .4 7.0 M 0.7 o.7 16.4 2.3 2.9 o.5 1.7 23.5 5.2 7.0 A 0.7 0.4 21.8 2.6 2.9 0.4 
1.8 34. 5 
M 1. l 3 o. 8 
4.3 
3.3 0.3 1.2 33 .0 
5.8 
0.9 17.l 1.5 
J 1.2 15. 8 
1.6 
3. 1 3.4 0.4 1.9 35.3 
8.1 
1.2 17. 3 
2.0 31.9 
5.3 
3.5 o.3 2.5 33 . 3 
6.9 
J 1.6 18.9 4.3 
1.2 19.9 
3.2 
5.0 0.6 1.2 3 o. 1 
6.4 
A 2.2 2. 1 1 o. 9 9.8 7.9 
l • l 10.5 5. 3 1. 0 1.6 
34.4 s 4.7 2.7 17.0 8.6 34.4 7.4 19.7 3.6 o.5 1. 0 0 1. 2 2.3 23. 0 3.1 29.7 7.3 
1.2 13.7 
4.6 
1.7 20. 5 5.3 3.1 o.5 
0.9 
N 20.6 4.6 D 1. 0 
(I) (2) 283. (3 ) (4 ) (5 ) ( 6 ) (7) ( 8 ) (9 ) ( 1 0) ( 11) 
1963 J I.a 3a.a 2.2 F a.7 2.3 27.4 4 .5 3. 1 0.5 0.8 34 . 4 7.7 25. 6 I.8 I.5 23. 7 3 .1 2. 6 0.3 0.8 31.8 M a.3 7.4 54.8 3 .5 0.8 25. 9 3 . 4 3 . 4 0.3 o. 7 31. 6 9.6 A a.2 4a.a 3 .6 0. 6 20.5 2.5 2. 7 0.4 0.7 33 .5 7.b M a.5 22.3 2.8 0.4 20. 9 2.8 3.2 0. 3 0.4 34 .7 b.9 J a.8 20.4 2.7 0.5 22.3 3 .9 3 .5 0.3 0.4 28 .5 7.0 J I. 3 3 a. 5 4.0 I.2 14.8 3. 7 3 .5 0.4 0.6 33 .7 8.7 A I.6 I2.I 2.8 I.7 I9.2 8.3 3 .9 0.3 1. 0 31. 6 7.8 s I. I 7.8 1. 4 2. I 18.0 3 .7 3 . 6 0.3 2.0 31. 6 6.7 0 a. 9 24.7 3.9 2. 3 18.5 2.5 3.8 0.4 1. 9 33 . 4 10.0 N I. I I4.9 2.4 2.3 20.5 7.5 4 .1 o.3 1. 0 3 o. 2 7. 3 D I.a I7.6 0.9 1.7 16.2 2.8 2. 1 o.3 0.8 29 . 8 6. 4 
1964 J a.7 4I.I 1. 3 1.8 22.7 3 .7 2.9 o.3 0.7 29 . 9 8.9 F a.4 3 a. 9 a.9 I • I 13. 3 3 .0 3 .5 o.3 1. 0 29 .0 7. 8 
M a.4 43.a 2.7 0.9 12.1 2.5 2.5 0.2 I. I 3 2. I 7.1 
A a.3 19.9 3.1 0.9 14.7 2.3 5.4 0.4 I. I 31 . 4 7.5 
M a. 7 31.7 4.0 0.6 13. I 2.8 5.9 o.3 0.4 3 o. 9 8.0 
J I. 2 2a.5 3. 0 I.a 14.2 3 .7 6.4 0.4 0.4 33 . 3 7. 3 
J I. 4 3 o. a 4.2 I. 4 12. 1 6.8 I 2. 9 0.4 0.8 3b .O 9.8 
A a.9 I I • I 2.5 1.5 15. 4 6. 0 11. 3 0.5 o.8 33 .5 7. 4 
s I. I 20. 5 2.8 1.7 12.9 8.5 14.7 0.7 o.8 3 6. 5 l o. 5 
0 a.6 21.4 5.3 2. I 12.6 8.7 14. 3 0.8 o.s 34 . 9 9. 3 
N a.6 IO. 8 3.5 2.4 11. 4 5.9 12. 6 I. 4 0.7 3 o. 9 9.5 
D a.6 14.3 2.7 1.8 13. 6 2.6 5.5 o. 6 I. I 33 .9 7.9 
- indicates less than Sa tons 
Source: C.E.C. Intelligence Bulletins 
284. 
Table 3: U.K. Stocks of Meat in Cold Stores':' (end of month) 
(000 tons) 
Month Beef 
Veal Mutton Lamb Pork 
Offal 
1955 M 61.3 
0.6 9.9 40.9 4.3 
6.9 
J 37.l o.5 
6.7 19.6 2.3 5.8 
J 29.0 o.5 
7.0 17.7 1.5 7.7 
A 29.5 0.4 1 o. 0 
15.5 1.5 6.9 
s 29.3 o.4 8.4 13. 9 
2.1 5.9 
0 33.6 o.8 6.0 
18.l 3.4 6. 1 
N 39.5 1. 4 3.9 
19.l 4.0 5.8 
D 41.l 2. 0 4.1 
24.7 2.7 5.6 
195 6 J 46.2 2.7 
6.9 33.9 2.6 7.0 
F 47.0 2.7 9.7 
41.2 3.6 7.3 
M 44.5 2.3 
11. 6 52.4 2.8 9.2 
A 33.4 1.7 14.9 
52.2 2.0 8.6 
M 24.1 1.3 
14.1 39.1 1. 4 
8.0 
J 20.6 0.8 
13. 6 34.6 1.6 
7.8 
J 15. 1 o.4 
11. 0 25. 9 1.5 
7.0 
A 17.3 0.3 9.2 
21.2 1.7 8.5 
s 18.5 o.5 8.3 
19.4 1.9 1 0. 1 
0 28.7 0.9 
6.6 17.6 2.2 
1I.2 
N 35. 1 1.2 
6.5 22.9 2.8 
1o.5 
D 45. 1 I. 1 
6.8 16.8 2.5 
10.7 
195 7 J 43. 6 1. 0 
5.7 13. 9 3. 1 
11. 1 
F 38.0 o.7 
4.0 15. 9 3.0 
9.7 
M 34.5 o. 7 
4.7 31.7 3.5 
11.5 
A 28.3 0.9 
5.6 39.2 3.5 
10.8 
M 22.4 0.6 
9. 1 41.2 3.7 
10.0 
J 23 .5 o.5 
11. 2 37.5 4.5 
9.6 
J 3 2. 3 o.5 
15.3 38.l 4.3 
10.7 
A 36.8 o.4 
16.6 36.4 3.9 
10.4 
s 46.3 o.5 16.2 
37.6 3.7 11. 4 
0 51.0 I. 1 
11. 9 31.l 4.3 
1o.4 
N 5 o.4 1.6 
11. 4 29.9 4.5 
9.1 
D 46.5 1.8 
10.6 25.5 2.8 
8.3 
1958 J 33.l 1.7 
7.5 3 2. 3 2.5 
6.8 
F 23. 0 I.8 
6. 1 34.6 2.7 
5.5 
M 16.4 1. 4 
5.8 44.3 3.0 
5.2 
A 11. 6 1.1 
10.2 55.7 3.0 
6.6 
M 7.5 o.8 
10.2 45. 0 3.6 
5.9 
J 6.3 0.1 
7.7 32. 8 3.5 
4.8 
J 1I.3 o.5 
7.5 35.4 3.2 
7.3 
A 19.1 o.4 
7.5 29.6 2.4 
9.2 
s 21.3 0.6 6.9 
21.8 2.2 9. 1 
0 23. 3 o.9 
7.9 18.6 1.9 
8.7 
N 28.6 0.7 
9.8 21.3 
2.3 8.3 
D 37.7 o.9 
11. 3 20.0 1.9 
9.0 
285. 
Month Beef 
Veal Mutton Lamb Pork Offal 
;.;..---
195 9 J 40.5 
0.8 ll. 0 22.1 2.3 8.4 
F 34.1 0.7 
1o.5 32.4 2.2 7.4 
M 34.3 o.7 
8.2 42.4 2.5 7.7 
A 26.0 0.6 
ll. 8 55.2 2.4 7.0 
M 21.7 o.5 
11. 8 48.9 2. 1 b.b 
J 15. 0 0.4 
8.8 38.4 1.7 b. 1 
J 13. 2 0.3 
7.0 31.9 1.9 7.4 
A 17.1 0.2 
5.7 3 2. 3 1.3 9.b 
s 22.4 0.2 6.6 
27.5 1.7 12.2 
0 27.7 o.5 
7.3 25. 7 2.5 ll. 5 
N 28.8 o.4 
8.2 20. 5 2.9 10.6 
D 29.3 1.2 
17.4 16. 0 2.b 11. 7 
1960 J 20.8 0.9 
12.9 10.l 2.8 
11. 7 
F 16. 1 o.8 
7.7 ll. 6 2.6 
8.2 
M ll. 6 o.7 
5.0 27.4 2.4 
7.b 
A ll. 8 0.6 
4.5 32.b 2.0 
7.7 
M 12.9 o.5 
5. 1 26.9 1.7 
7.4 
J 17.8 o.3 
5.0 15.3 1.5 
7.3 
J 25. 0 0.2 
5.9 lb.8 1.9 
8.7 
A 3 o. 8 o. 1 
5.4 14.2 1.6 
12.l 
s 31.5 o. 1 5.3 
18.4 1.8 12.3 
0 30.8 0.2 
4.1 14.1 2.3 
9.5 
N 38.3 o.4 
9.3 27.2 3.0 
12.0 
D 39.6 o.5 9.9 
28.0 2.2 13. 2 
1961 J 35.2 o.4 
7.4 26.l 2.2 
12.7 
F 33.l 0.4 
5.9 31.6 2. 1 
12.7 
M 26.4 o.5 
6.4 33.l 1.8 
11. 7 
A 23. 9 o.4 
5.8 38.3 2.0 
10.7 
M 21.5 0.3 
6.8 38.4 1.6 
1o.3 
J 19.7 o.3 
7.5 38.2 1. 4 
1 o. 7 
J 20.3 o.3 
8.6 41.9 1.6 
11.9 
A 23. 3 0.2 
8.7 39.9 1.5 
13. 3 
s 24.9 0.4 9.1 
37.0 1.8 14. 1 
0 27.4 o.3 
8.7 33.7 2.7 
14.2 
N 3 o. 4 o.4 
7.8 2b.5 3.4 
13 .4 
D 31.6 0. 6 
8.3 21.3 2.7 
13. 1 
1962 J 27.0 0.9 
6.4 20.3 2.7 
12.0 
F 22.0 o.9 
3.7 24.6 
2.8 10. 5 
M 17.l o.7 
3.4 34.8 2.4 
8.8 
A 17.3 o.7 
4.7 39.4 
2.5 9.9 
M 13 .1 o.9 
4.2 26.9 
2.5 8.3 
J 10.8 o.4 
3.3 19.5 
2.1 7.7 
J 9.6 o.4 
4.0 24.4 
2.8 8.b 
A ll. 1 0.3 
4.5 19.3 
3.1 9.4 
s 10.8 0.4 4.2 
15. 5 3. 1 9.7 
0 16.5 0.6 
4.7 12.b 
3.2 9.5 
N 18.2 0.1 5.5 
14.3 3. 1 9.3 
D 19.4 0.8 
7.6 15. 3 
1.6 9.7 
286. 
Month Beef Veal Mutton L am b 
Pork Offal 
1963 J 19.0 0.7 6.7 14.2 1 0 
8 .7 
F 16.9 0.7 5.5 20. 3 1. 0 8.4 
M 17.0 0.6 4.8 34 .5 1. 6 9. 1 
A 16.2 o.6 5. 1 46.9 2.2 8.7 
M 14.6 0.7 5.3 41.9 2.3 9.6 
J 15. 7 0.4 5.0 31.9 2.2 9.8 
J 14.4 0.4 6.4 28.5 1. 6 9.7 
A 13. 8 0.3 6.0 21.3 1.2 11. 0 
s 14.1 0.3 5.6 13 .1 1. 4 10.9 
0 10.0 0.2 4.9 12. 3 1. 7 12. 3 
N 13 .4 0.2 6.3 17.6 2. 1 12. 1 
D 13.4 0.3 5.3 16. 1 1. 4 11. 7 
1964 J 1o.3 o.3 3.8 22.0 1. 1 9. 1 
F 7.7 0.2 2.4 28.9 1. 1 8.6 
M 6.5 o. 2 1.8 39.0 1.2 7.7 
A 5.2 0.2 3.6 40. 5 1.5 8.0 
M 5. 3 0.2 2.9 33.8 1.6 8.3 
J 6.9 0.2 3.3 29.9 1.3 9. 1 
J 9.3 0.2 3.7 20.6 1.5 1 o. 2 
A 18.2 0.2 4.5 13 . 3 1. 4 10.7 
s 27.0 0.4 5.0 11.2 1. 4 11. 7 
0 32.7 o.5 5.9 12.3 1.5 11.7 
N 40. 5 1.3 8. 1 14.2 2. 0 11.5 
D 39.9 1.6 8.5 9 .. 2 1.3 11.2 
..._ Meat held in Government a nd public owned c old stores • "' 
Sources: C.E.C. Intelligence Bulletins. 
Monthly Digests of Statistics {U. K. ). 
287. 
Table 4: U.K. Whol e sa l e Meat Prices a nd Re t a il Fri e Ind c x 
(d. St e rling pe r lb} 
(I) (2) (3 ) (4) (5) ( b ) (7) (8) ( 9) ( 10) ( 11) Calendar Frozen Frozen 
Month Lamb 
Fresh Fres h Chill ed Froze n Beef Bacon Retail Price Mutton Lamb Beef B eef British Danish Bone -in Bonel e s s Pork Index --
1955 M 24.43 IO.b3 
J 25. 3 2 
35.88 29.9 3 o. 7 15. 0 l b.70 19. 25 22. 5 9 23. 5 7 81 . b 10.88 
J 26.69 
30.00 29. 3 3 o. 0 l b.9 17. 83 21. 00 24.7b 25. 29 83 . 3 
11.53 
A 27.43 
3 2.00 25. 9 27. 3 17.2 l b.88 22. 5 0 28.82 28.91 83 . 3 
12.13 
s 28.76 28.38 25. b 27.5 18.2 17. 4 0 26.00 32.62 32. b2 82 .7 12.63 28. 3 0 25.2 24.4 17.7 17.00 3 o. 25 35. 14 35 .1 4 83.3 0 28. 5 7 13. 13 27. 5 0 24. 8 27.9 18. 1 20.75 3 2. 5 0 35. 14 35 .14 84 . 4 N 26.83 13.76 27.1 3 23 . 8 20.8 lb. b 20. 5 0 3 2.00 34.18 34 ,5 0 85 . 5 D 25. 88 14.13 27. 6 0 24.2 24.b 16. 0 20. 65 >(~ 3 o. 00 31. 04 31, 8b 85 . 3 
l 95b J 26. 3 0 13.76 2b.b3 24.0 22. 3 30.28 30.88 
F 24.76 
15. 7 20.80 24.00 85. 1 
11.88 27.00 23 . 6 3 1. l 15. 0 20. 3 0 26. 25 31. 3 9 31.78 85 .1 
M 23. 51 l O. 43 31.00 22, 6 20.8 13. 6 19. 3 8 27. 5 0 32.14 32. 5 7 86.2 
A 23 .13 l 0. 01 3 9. 75 23. 6 26.l 13. 2 18. 69 27.00 32.14 3 2. 5 7 87.4 
M 22.88 9. 13 33.70 21. 6 21.2 13. 1 18. 1 0 26. 5 0 32.55 32.98 87,2 
J 23 .46 8.76 28. 75 22,2 24. 9 15. 1 18.06 27,25 34.lb 34,64 87.2 
J 25. 01 8.66 28.63 21. 8 25.4 lb.O 18.25 26.00 33.70 34.12 86,8 
A 26. 5 7 8.61 27.00 20.9 21,3 15. 7 18.38 27. 25 33 .21 33. 64 87. 1 
s 26.63 8.82 26.25 19.4 20.9 15. 0 18.81 29.00 33,21 33 . 64 86.9 
0 26.43 9.13 26.75 19.0 21.4 14.3 20. 5 0 29.00 31. 95 33.64 87,4 
N 25. 63 9.18 25. 3 0 17. 6 17. 9 13. 7 20. 3 1 3 o. 25 3 1.94 32.78 87.7 
D 25. 76 9.88 27. 25 18,6 l 7. l 13. 2 20. 38 31. 25 34.44 35. 08 88.0 
1957 J 29.08 1 0. 94 >:< 3 o. 00 21 . 5 22 .. 8 14 .. 4 20.00 29.25 34.97 35,62 88,9 
F 28. 63 i2.oo ~~ 32. 25 22.5 21.0 14.2 19.13 28. 25 32.17 3 2. 41 88.8 
M 26.07 13.06* 33.00 23.8 21.0 14. 1 17.00 27.00 28. 18 29,19 88 . b 
A 27.63 14.13 36.72 26.8 26.l 15. 9 17. 05 2b. 75 2b.54 27. 93 88.9 
M 29.26 14.28 35.60 25. 8 27.0 16.7 16.94 26.75 30.62 31,31 89.0 
J 27.19 11. 13 31.00 22.6 23. 8 15. 0 17.00 25. 75 33.11 33.64 
90.0 
J 27.18 8. 93 28.63 20. 2 24.9 13. 8 
16.85 26.00 32. 52 3 2. 95 90. 7 
A 27.63 8.76 28.10 20.4 22.2 12.3 
16.75 25. 75 28.14 28.5 7 90.b 
s 27.82 8.82 27.25 20.7 25. 0 12.3 lb. 65>.'< 26.00 29.92 3 0.1 7 
90.3 
27.93 9.5 8 25 .5 0 20. 4 23. 0 
12.0 l b.55 25. 5 0 24.78 2b.98 91. 2 
0 
25. 69 9.69 24.5 0 20,8 
22.1 11. 8 16. 5 0 25. 5 0 25. 93 27. 78 91.7 
N 
11. 05 24. 63 22.8 21. 4 12.7 
17.00 ':< 27.25 27.63 28.85 92.1 
D 25. 26 
13.13 25 .10 23. 9 23. 6 
15. 0 17. 5 0 25 .5 0 26.09 26. 3 6 92.0 
1958 J 27.19 23. 6 21. 6 15. 2 18.69* 23. 75 26.87 27.09 21. 6 12. 63 * 24.88 F 23. 3 2 21.2 17.4 19.88 ':< 24. 75 3 o. 28 31,07 92.3 
l I. 5 0 24.5 0 24.2 M 21.85 
34.42 24.5 25. l 20.8 
21.07 >.'< 25. 75 31.61 32,68 93. 3 
I0.81 A 22.44 
35.83 23. 4 23. 5 21.0 22. 25 25. 00 ~"' 31. 13 32,20 
92.9 
** M 23_,. 38* 11.00* 26.5 23. 9 "-'< 22.5 21.53~< 24. 25 ~~ 31.34 32,41 93. 8 
~~>:~ 24.5 0':~ l I. I 9 '~< 33 .5 0 92. 3 J 33.40 26.6 24.4 19.3 20.80 23. 5 0 30.77 3 2. 08 
J 23.06 l I. 38 27.3 29.3 19.5 22.44 24.00 29.78 31,07 92. 2 29. 75 
A 24. 75 11. 3 8 26.9 3 o. 6 21,6 24. 3 0 25. 00 3 o. 73 32.96 
92.3 
12.06 29. 25 93 .1 s 25. 90 26.70 25. 7 27.6 20.6 26.56 26. 5 0 30,20 32. 34 
0 27.25 12. 75 25. 6 24.5 19.7 26.62>1~ 28.00 32.44 33,38 
93. 5 
27. 25 11. 75 
25. 64~< 
20.2 26. 68>!< 29.25 33.43 34.28 93. 8 N 24.58 25. 8 24.8 
D 26.5 0 
l O. 67 
(I) (2) (3 ) 
288. 
(4 ) (5 ) ( b) (7) (8 ) (9) (1 0) (11) 
1959 J 26.44 IO. 5 O 
F 23. 06 24. 40 2b.8 26 . 4 21. 2 2b . 75 2 • 00 33 . 62 34 .28 94.0 IO. 25 25. 02 '~ M 2I. 5 0 IO.I 3 28.3 3 0. 1 21.5 24 . 97::-- 28 .00 3 1. 5 0 31.87 93. 9 
A 2I.25 
28. 5 0 29.1 3 o. 1 20 .1 23 . 1 24 . 25 27.73 28 .88 93. 9 9. 5 0 
M 2 I. 3 8 
35.83 29.3 28 . 8 19. 9 23 . 44 ~": 22 . 25 27.38 29. 05 93. 2 8. 3 0 
J 2I. 05 
3 2. 75 28.6 28.5 21. 4 23 . b9 22 . 25 28. 20 29. 59 92. 9 8.00 
J I 9. 5 0 
28.88 28.4 29 .7 22 . 3 24 .55 22 . 5 0 27.74 28 . 85 93. 0 8. 25 
A I8.81 
25 0 10 26 .7 27 . 6 22 . 4 25 . 5 0 23 . 75 29.04 29.90 92. 8 
8.69 21. 5 0 26 . 4 28 . 6 22 .0 25 .5 6 27. 25 3 l.7 b 3 2. 3 0 93. 0 s 18.30 9. 5 0 1 7. 75 25. 6 3 o. b 22 . 1 26 . bO 29 .00 3 1. 07 31. 61 92 .5 0 17.8I 8. 75 
N 18.19 
16 . 5 0 24.7 25. 3 20 . 5 26 . 31 29 .00 3 o. 4 7 31. 13 92..9 
8.19 19. 63 24. 7 22.0 19.6 26 . 63 29 .00 30 .00 3 o. 53 93 . 6 D 23. 00 8 .19 26.88 25. 3 25 .5 20 . 8 26 . 90 29 .00 29.81 3 o. 29 93 . 8 
1960 J 27.35 8.69 290 3 0 27.0 27. 2 29 .20 29 . 42 21.3 27. 44 27. 5 0 93.5 
F 25 .44 9.56 3 1.00 26 . 9 2 7. 1 28. 5 0 28 . 88 22.9 28 . 88 27.00 93. 5 
M 22. 95 1 o. 63 34 .92 26.8 29.6 23 . 7 30 . 85 27.00 26.61 27.1 4 93. 4 
A 23. 69 I 2. 65 36 .5 0 27.4 3 1. 2 25. 1 3 o. 8 1 27. 5 0 27.20 27.86 93. 9 
M 24.60 11. 56 35. 38 2b.7 29.2 21. 4 26 . 85 26 . 5 0 27.53 28 . 3 9 93. 9 
J 26.15 9.88 3 0. 60 25. 7 26 . 9 21.2 25. 25 25 . 5 0 28.38 29 .01 94 . 4 
J 27.00 9.10 29.38 25. 4 28.7 20 . 6 24. 94 26.00 3 0.27 3 o. 58 94. 6 
A 26.06 9. 94 27. 63 25. 2 29.3 21.3 25. 65 27 .5 0 3 1.78 32 . 03 94.6 
s 25. 65 11. 25 26. 5 0 25. 3 3 10 2 22.2 26 . 88 29.00 3 o. 11 31.81 94 .0 
0 25. 3 8 12.06 24.75 23.8 26.0 21.6 26 .1 9 29. 50 29.20 31.12 94 . 8 
N 22.94 lI.25 23.88 22.4 24 .5 21. 1 26. 3 0 3 0.00 3 2.44 33 . 3 7 95. 2 
D 2I.75 I I. 3 8 24.00 23. I 24.5 20.2 26 . 44 3 o. 5 0 33 .71 34 .28 95 .5 
1961 J 23 0 20 II.90 24.63 23.2 24.3 19.8 24.90 28 .5 0 28.55 29.62 95. 6 
F I9.94 I0.94 26.5 0 22.8 24.6 19.4 23. 75 25. 5 0 26.79 27.86 95. 6 
M 2I.I5 I I. 75 28.IO 24 .9 29.7 20.2 25 .5 0 25. 00 25. 93 27.22 95 . 9 
A 2I.I9 12.70 36 .5 0 24.6 26.4 19.5 23. 19 25. 00 29.5 9 3 o. 81 96 . 4 
M 20.13 I 2. 05 33 .00 23 . 3 24.8 I9. 4 21.IO 26.00 3 1. 11 32.14 96 . 7 
J I8.80 IO. 75 27. 60 20.4 25. 6 I 8 .7 19. 88 27.00 3 o. 5 7 31.28 
97 .5 
J I 7. 75 9.45 23. 25 18 .2 25. 1 I9.0 * 
20.44 25 .5 0 28.33 28.87 97.5 
A 17. 75 9.00 I8.60 19.4 26.2 19. 4* 
22.20 25. 00 25. 83 26. 3 7 98 .5 
s I8.65 9.56 I7.75 20.9 27.2 19.7 23 .5 6 24 . 5 0 23 . 45 23 . 98 98 .3 
0 2I.I3 IO. 5 0 I 9. I 3 21. 1 
25. 6 20.2 23. 05 23. 00 23 . 16 23. 73 98.5 
20.00 1 o. 25 I9.20 2I.4 
24.7 19.7 22.19 24.5 0 25. 87 27.5 3 99.5 
N 
20. b3 IO. 06 22.38 23. 8 
27.4 19.8 2I. 5 6 24. 5 0 26.25 27.8 6 99.7 
D 
1962 IO. 45 24.5 0 
26.6 28.8 20.6 21. 5 0 23. 5 0 27.79 28.87 1 oo. 0 
J 22.I9 29.8 20.6 21.25 22. 5 0 27. 95 29.46 1 oo. 0 
II.25 25.88 24.4 F 20.94 27.0 20.5 20. 5 0 22. 5 0 27.8 6 29.46 1oo.5 
I I. 5 0 3I.I7 25. I M 20.55 25 .4 20.3 20. 5 0 22. 5 0 27.15 28.62 101.9 
I I. 25 40. 25 23 . 6 A 20.94 23.8 26.9 20.6 20. 5 0 22.00 24.15 25. 55 102.2 I I.3 0 35.70 M 23.44 
3 o. 63 25. 7 3 o. 5 
21.1 '~ 20. 5 0 21. 00 24.77 24. 80 102. 9 
J 26.45 ll. 8I 28.8 21.5 * 20.60 20.5 o 25" 63 l6 .29 102.5 27. 5 0 25. 1 
J 25 .44 I2.20 28.6 22.0 22.19 19. 5 0 24. 3 2 25. 06 101. 6 24.60 24.8 
A 24.25 11. 88 3 o. 4 22. 1 23 .5 0 21. 5 0 27.15 28. 3 9 101. 5 
23 . 5 0 24.9 s 24.63 I l. 75 23 .8 26.l 20.7 23. 40 23. 5 0 27.26 28. 93 101.4 
0 24. 65 1 I. 70 
22.38 
23. 4 19.2 23 . 00 25. 00 27.79 28. 41 101. 8 23 .5 
N 22.I3 I I. 00 
21.00 
22.5 18. 6'~ 22. 75 26 .00 29.40 29.40 102. 3 
22.75 23 .5 
D 22.44 I I. 00 
1963 
1964 
J 
F 
M 
A 
M 
J 
J 
A 
s 
0 
N 
D 
J 
F 
M 
A 
M 
J 
J 
A 
s 
0 
N 
D 
{ 1 ) 
24. 5 0 
22. 31 
20.15 
21.25 
23. 00 
22.70 
23. 5 6 
25. 75 
25. 6 0 
25. 63 
23 .5 0 
23. 45 
23 .13 
22.44 
23. 65 
26. 5 0 
26.00 
26.80 
27.69 
29. 5 6 
29.65 
28.75 
28. 5 6 
29.75 
(2) 
10. 8 0 
11. 13 
11. 5 6 
12.19 
13. 3 0 
13 . 63 
13 . 3 0 
13 .1 3 
13 .00 
12.81 
11. 83 
11. 75 
13 . 5 0 
13 . 75 
13 . 75 
14. 20 ':' 
14. 65 ':< 
15.10':< 
15.55 ':< 
1 6 .00 
16.00 
15 . 63 
15. 00 
15. 00 
(3 ) 
25. 0 0 
2 6 . 88 
29 .0 0 
3 1. 33 
38 . 8 0 
33 .1 3 
3 o. 75 
28 . 00 
25. 00 
24 . 5 0 
23 . 5 0 
24 .00 
24 . 25 
2 6 . 25 
28 . 5 0 
35. 63 
38 .25 
34 . 5 0 
33 .0 0 
3 1 . 00 
3 0.0 0 
28. 75 
28 .00 
29.75 
(4 ) 
23 . 7 
22 . 6 
2 1. 0 
2 o. 1 
2 1 .9 
25. 4 
26 . 2 
26 . 0 
24.5 
24 . 0 
23 . 3 
24 .5 
26 . 0 
27 . 5 
28 .5 
2 9 . 3 
3 0. 8 
3 2 . 3 
3 2 . 5 
3 1. 5 
3 o. 5 
29 .5 
29.8 
3 1. 0 
(5 ) 
2 1. 8 
21. 9 
2 1. 8 
25 . 1 
26 .5 
26 . 8 
29 . 2 
3 1. 3 
36 . 7 
26 . 0 
24 . 9 
27 .0 
28 .7 
3 o. 4 
3 1. 6 
3 1. 9 
33 . 6 
33 . 3 
3 7. 5 
34 .5 
3 1. 5 
32 . 8 
32 . 8 
34 .0 
( 6 ) 
17. b 
17. b 
18 . 1 
20 .1 
20 . b 
20 . 7 
20 . 8 
20 . 9 
21. 1 
21. 2 
21. 9 
22 .7 
23 . b 
24 . 4 
25 . 2 
2b . 1 
2b . 9 
27.7 
28 . b 
27.1 
24 .l 
24 . 6 
23 . 6 
24 .1 
(7) 
22 . 70 
22 . 75 
22 . 5 0 
21. 90 
l3 . 25 
23 . 5 0 
23 . 25 >!< 
23 . 00 
23 . 00 
23 . 00 
23 . 00 
23 . 25 
24 . 25 
26 . 5 0 
3 o. 5 0 
3 1. 5 0 
3 2 . 25 
3 1. 75 
29 . 63 
27 .5 0 
27. 5 0 
27.75 
28 . 5 0 
28 . 5 0 
(8 ) 
25. 0 0 
23 . 5 0 
2 1. 00 
21. 00 
21. 5 0 
22 . 00 
22 .5 o 
23 . 5 0 
26 . 5 0 
28 . 0 0 
28 .5 0 
28 . 5 0 
27. 00 
27. 00 
26 . 5 0 
26 . 0 0 
25. 00 
24 . 0 0 
24 .00 
24 . 5 0 
25. 00 
2 7. 00 
28 . 5 0 
29 .00 
(9 ) 
28 . 4 1 
28 . 8 7 
24 . 95 
24 . 33 
27.00 
2 7. 33 
28 . 04 
3 1. 3 7 
33 .17 
3 2 . 5 7 
33 . 3 7 
33 . 5 9 
33 .77 
34 .28 
3 o. 4 1 
28 . 64 
29 .21 
3 o. 13 
32 .74 
3 1. 4 7 
3 o. 64 
3 o. 10 
3 2. 05 
33 . 04 
(1) N.Z. prim e Down-c ro s s l a mb, 29/ 36 lb , ex hook s, Smithf i e l d . Mo nth l y averages of weekl y I.M. T . A . qu ot a tions (m i d -poi nt s of ra nges ). 
(2) N.Z. ewe mutton , firsts , 49/ 56 lb , ex hooks, Smithfie l d . 11 11 11 11 11 11 11 11 
(3) English lamb , Smithfield. C. M. C. quot a tions (mid-point s of ranges ). 
(4) Home - killed English sid e s , Smithfie ld. C . M . C . q u ota tions (mid- po i nt s of ra nges ). 
(5) Argentine chilled 1st qu a lity hinds , d e live r e d to Smithfie l d . Mont h l y averages of weekly I. M .T. A . q uota tions (m id -point s o f ra nges ). 
( 1 0) 
28.41 
29.0b 
25. 6 7 
25 .10 
27. 3 2 
27,55 
28 . 04 
3 1. 3 7 
33 . 2 1 
33 . b l 
34 .28 
34 .28 
34 .2 8 
33 .77 
3 o. 91 
3 o. b 2 
3 0.70 
3 o. 6 2 
3 2. 95 
32 .2 8 
3 1.07 
3 o. 78 
3 2. 05 
33 . 04 
(6) Australian froz e n hinds a nd c rops , 1 s t quality. A u s t ralia n Meat Boa r d qu otation s . (Fro m January 1963 - estimat es derived fr o m C .E. C . q u ota tions) 
(7) Australian fro z en bonel e ss b eef - m a nu fac turing , o x a nd c ow . Aus tr alia n Meat B oard qu ot a tions . 
(8) English pork, 101-120 lb , Smithfie ld. C . E.C . monthly averages of top dail y qu ot a tions . 
(9) Great Britain No. I bac on , del i ve r e d, London Pro vi s ion Exchange o C .E.C. m onthly ave r ages . 
(1 O) Danish "A" Selection , e x qu ay, Lo nd on Provi sion E xchan ge . C . E . C . monthl y averages . 
(11) U.K. Mid-Month R e t a il Price Inde x {a ll it e m s ), b a s e 16 J a nu ary 196 2 (= 10 0 . 0 ) 
~~~< Smithfield closed due to strik e 
* Insufficient quotations - int e rpolat e d e stim a t es 
Sources: 
Meat (N. z. Meat Produ c ers Board Information S e r vi c e) 
N.Z. Meat Producers Board Annual R e ports (1 , 2) 
Meat Producer and Exporter (3, 4, 5, 6, 7) 
Australian Meat Board Annu a l R e ports (4,5, 6 • 7) 
C.E.C. Intelligence Bulletins (8, 9, 10) 
Monthly Digests of Statistics (11) 
(1, 2) 
289 . 
( 11 ) 
102. 7 
103. b 
103 . 7 
1 04. 0 
103 . 9 
103 . 9 
103 . 3 
103 . 0 
103 . 3 
103 . 7 
104 . 0 
104 . 2 
104 .7 
104 . 8 
105. 2 
1O b .1 
107.0 
107. 4 
107. 4 
107.8 
107. 8 
107. 9 
108 . 8 
109.2 
